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SSgiuJI 
ftgunll 



La «I_l3 IjJl5eJ o^ ^^ii ^-'r^'^' iaIiaJI Lo-^Jj i<"i 
SjJiASlII jia'i^l ^^^jjSHI L^jaUIaVI ^^JlajSJLui^ 

.X_L4J%ij gl 1 t fi flu i-<^^ l^^l ■*■ ■ '^"1 

sljl (JjLjjj CjLiiaLLa SjLlIjj i'^j<il<tl jjLi-aJ,l (j-« 
4^LLiJI pjjiajxJ (j-<-<Cl4ilj (j-UJSJjl^'^l (j-a JjJijlII «_a 

.SJjJloJI 3 al Ull J \l .^ ^ (jiuijj 3jlor 

J'C i"i t Ij (j I III (j-a (JSll (jlaj-aLllj j's I'llLi 'l»-j3l (j^l-fl 

(jl Jijl Ij-^J .t_jl:»SLII IJLA (_^ 4^j|jiail jK^Vlj 
(j-o (_yA^^SJl J-J-Aj JLLjiilJ (_g_^JL2jJ t_^jS Ml (Jjcjjil 
jLjLi-aJI (_5-Lc J-J-C j^HSjJIj 1 Jj^ j"i 1 1 jl^^ ^j-LM 

^(jlaLjjJI 3_«_oLv j_^ S-lSLoJISLlII S-t^jj^JI iLl<jI 

iCiJ^£jl djLaL>- (j-« O^'-i^ >^' <iJVI JU^ jjHSjJIj 
4jSLoI£LJiI SjjiJJ^JI !al"ii III AJ^La Jlj^I J jjjjt3j^>^lj 
<l»-jj| (jl (_jJjj^ V Li^ . eJ il'i'C I iil-Sj-jj.al djL^Lv (_yi 
C^jjSLlI Jl^j-^ 4^1JaJI /^ iii^(_^ »>LajJI ,^1 j^miILi 
Cjlo^Ldl 3^>o ^ (>lLoL«JI ^Ij 2LjjJL»JI iliL:tj>U 



5 

I 



6JLi^l 6>3lhJI LiP9J9:lXj 

(jluLi£ j j^ II I . J 



J ^ ''' ^^* * )t_L4^>Jl a\ o" (t>l *_X-3^^ 7C_LA-a_jJ ^J-Ld*^! 

J's Ml 11 I '' j ' 3al Ull pjjiaj^ aLxHaVI «_<j/jjj jjl 
Jjlj_a J J ^" • " 1' (j-UJjLa 1 i -a- J I .o I jlj^lS LiJI ijJJj 
(<JL«J1 (j3j o^^ J'C I'll 1 lJjL>.ljj (3l3l-i-a (_ya 3al UtI 
LLaLsj |_gj)"i I II a fjjs j2^ 4^LLaJl JiJiJ /<si£ •f'^ J^ Mil 
Jj >U^a "ijjLpJl Ujj^i (_ij^_i-aj ^.Sj^Jaj (_j^^jJl 
LjLiia_2JLj (j 1 » "i "t Vj i"i j-^1 4 J 1^1 Jiiclij L^l 
.A iih-^1 Cj1< o"i-a- oil ^j^-u<^l 
jj_2_«JI (_y^ 3 al UtI pjjiajjij i^LjiiiVI jjj J^j 
(_jjj Mill djuUa JJtjj joJ 4JI j-J^ 4_Lii5m "iLiiail 

d-Ljil-C 1JlJJlJ>OJ iCjI ' J » J mi 11 Jl^C (J^L>- (^J-J-u 

(_y^ (_^L«J1 3 al U tl x^j La J ^ Ml (_ylll '''IjjU'tl 
liiij t-cic x_j_4JtdJ Jl^lj JLSj .A 1973 aLc: >>-IjI 
jl t I III ^^—lijj «LLa_»j^_a <"« i imI gUI inll ^1 Cjlj^lallll 
(jAjtHjj L*!! !i (j^ 4 j«i 1^1 ^^iiSf L^l (Jj jlJLllj Jajiill 

Jj|j:m i_ikJI 4^ (_yk: . jLiiU SijLlII j jLall ^ 
JLflJ . 3_iJj^J,l /oJUJl JjJ S-^L=- (j-a 4lLLaJ| ^^^ 
fti \ ->■ (j_a Ljc-i-o JlJs (sJLjJI tjl^J liJl jjl jjs'^l IjlJ 

JL>-I (jl A J -» , ^ 1 1 LdJUj d J ^ U '. 1 1 cLa_ujJI CjjISj 



6JLi^l 6>3lhJI LiP9J9:lXj 

,* ^ ''^"' ' "„' "i-j-ILSILiI SjJli (j7ij<_t (jl ^JJi\ uJ^ ^-^^^ iJ->^ (1>^ ciit-'^ij j<sJL«JI 

Ijufc iQjtJ ct^J .{OJa^ Vj jLc. Vj Jajii (JJJ SJjjJa lJjj-3 (__>iuJ>JI (j-o 4-1-^31-11 
' j" 'J*^*^ Jtjjiaj VjLa-a j^VI d-t^LiLaJI (_jJI SjijjiJI (j-« 'j^J (jLjijVI .Xxj <J 
w J ' ^ *^ ' ' ^jj '-^" jl^ o"i( til cLajL^Kj LAj jV t inj 5j-i:>Jl 
jjLi-ia-a pjal3j_4-i «LaLi-ul jJJlA aLw-AI ^^JL>- j2>^ (JjjLuI ^^* * ^J»l t iTn J^j 
jLLIIj Ja-i-LlI (j_a >LjLi LJoLiivl tlUlftj |_5JJI Cj1^\ ^ SJj^l 4^1-kJI 

3-o.iLiJI JLo-Vl S-=ti»^a^j 4jjL,a:;SVI ojlj-iJLi S-iLoll (^LuLlj-JI (jiliiil 

l^^^J (J S i"i t iia_Ljj_o "J . >» -- I J (jLjijVI (_^J ^^j" 1 11 a (jl (_5-Aj J-i^^ tiJJi 
(j7i J < J (_5-J-!l 4_iLlJI ' " ' I j I-^ * 1 1 «_o (J-aL»IiJI (_5i^ 43jJl2j ijj^i-^"^' •■^•^^ J ' ^J 
, (j\jj l_iia^>J I £l_i3jj jjj^Iaj (_>Iolj.c.l 3-oJiiJ CjLiiajiil i>J-ifc Jtjjiajj I j ' i ' "--' 

>Lj^1d (J rM^ II «LJJ_(IuJ «LC^-<lJ?E-a '"'^ ■ l-^"' ' '■' (jl (^^ t ri ill TtJjLiJI (_^ J . ^ "»■ t -qJ^ 

CjLiJa_«Jil .U , ,. lij j<s.c.LuJ V «LLJIj SjLxJiJI (j-o UoLx-il-l JJjL:><J-(j^JJ^m 

(J I r LjJLc. Ll«j (j^l «_3ju LLjI 3jajli!l Cxjl^j . L^a^ (j'^Htt (_ylll 3_i5^l 

L-Ll tl nl-%. (_gJLll -1 J t;^ . 1 1 (_gjL<iJ«Ji,l CjIjIIII i-dJj «.Lsji-l L^la '■ 3 li I" -ie-a Sj-«-i^l 
/sJUJI (jj-o (j^Li (jx. L^j-La LiUa (_jJ-tl I j~J'-^"^ •'■'^ Lijj-a (jl Jl^j 1(JjIjVI 

SLljsJI (J_«-j>J S-^LLiJI (j_o LJjjlj_o ^^ « ' I— alj Tn nl i lj_ji.ij itcjjLiII j-^ 

. I j"''^ ' (j^ 3j^IL«-oj 4-jj^ L^I (^jJ-uL-u^I I j;^'' <^uLLij "-li^JJ (_y3 <iJSj5-a 
SjjJ-lII 4^1-LaJI jjL-a-o (_jJI (Jj-LaHil tljo itij ij^juus ^^J-i (jUa-iA' ' J^ (j-* 
(j_a j_iiiSjl ' I'-' ^ • ""' I J-^JJ . ' j"''j'^* "J '^^i^'^ (J I'lij (<i^l aLu-AI (j-o sj.^:*^ 
1-J_a 7-j_LaJ jj-o^l (jl (<s-SL!i I (__>.aJL>J, I Jlj_flJlj (_gjL«JI Jj-iUI (j-U jj>-l^:>JI 

LLIjLv Ji^J ,iia-S£ -5>^?J.I (_yX-l.il^'^l V (_gj Ml J II J (_yC.Lxl»-VI LfcJjLJ (j-«-ci5 
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3JjJLill 3al Ull J \l .^ ^ jaiuLA ^ t^ «" Jj ■ ^"a 3 < i n" (_y^ t-iLjSLII I jufc >Li 
(_, 1 r 3 al U tl «_»l3j (_yJI 3j ^•^"'"' Jj'^' (Jj.siii!l (_y^ • L^J 3 U .~j 1 1 (JjLtuilj 
(Jj-ajJ <iij.2lL<jiJi I L^VLalljk-lj LlIi->- Sjjj^I jJljJ (—ajS i_S>-'^ t^'-»-" 'j« '^1^ 

3alUlt 3ril"r-^l j^l i^U (_yj| jj '■^""' 3 S-v>Ul 3"ririll Jj.-^.^tt ^j .3i3-Lc:j 

.-.IUj^tljjl-._.ll ^"■>3^lj^tl 31LUJLa 3JJI34II 3ILUJL1 IjLuiix^p- 3JjjlJI 

jjj-tajj («jj (j-aj .(__>l3j'i/l i^isLi (_yj 3jjIj.j>JI 3al UtI ^ jJ.j>J|j jj,! 3 al U'a 
Ijj^J tfjljIcLj (j-La-jijJj^ll (_yJlj 3 al UtI (Jjj^Ut^j 3j_jjj>JI CjLiL>J,l (_yJI 
3j I no I'lill 3al UtI pjjiaj^ ^1 jj t^" : , ,."a «_il , ,itl J .^^tl ^^ Laij . Ijlj^i , na 
4lLLojfc^ 3ji ri «i I'lill 3alt^tl pjjij^ j^ «_<jijlll (_,lr 1 i 1 r J^j . Jj-iiio J^-^ 

-^ I ' ^j LcjjIoj^ aJl2j (ji LJjLvj .«Lu;Lill ^ ^ U •, 1 1 (_aj^jjaj <ijS^^.cj (_jjjSL!I 

(jl . I j ' ^ U ^ J (.3-^' SJijI^IUI 3_L<uk^U Ij U '1 Pjj^jJ,! I JL^ LcaLi. ^t '^"a 
J^UllI j^ 3_u^L2j(JI uIjU-jJ ^ '^a? ' ■ I U-,j ^UJI (_y^ /ttjLaJI 3HiaJI J-iij 

' ^ - ^*'' ' "' O' 3 L>* ' J* '"' (J-«iJtjJl 5jjj_x^ t ' JLJ 4^LL^I j \\ '^ n •_« 

Jj^aiill Lai .<ijl j Jl>. (_y^ Lsjuiu^j (jLcujVI q^\j1.\ 3^JiiJ 3 Ij I iij 3alt^tl 
3_LjJ_JI 3 al t^ tl j^l 1^1, 3j5L«JI ^^".I .^-^tl (jiajtJ JjLlLlS j-p.'i^lj x_<jLi!I 

.(_,lj?"iriU LkjjjJaj iTjVUc^j oLil£Lol (_yJI 3jU-tl ^1 3^Li3l 

.(3^_^l <tUlj i*lj^l jj(jo-v ^^jj V^ <_jLjSJI JLaj (ji J^Tj 



i\ ^ 4&M\ ^% I 



^\ai\ 



l_AL> (_y3 (_,< I rij J-Aj Jl-iJ' J-^ I jj** (jLtuj"^! jsiju jl 

x_aj iS^LkJI VI j2l^l (_y^ Cu-uijJ (jLuJ^U Laj-jj 
•X^yj CjjI£ sUujiIj SjLjJljv f^\^\ AjaLa] • ~ ■ -»" ■-'" 43 Lo- 

"t^j (j^ t_^j Mf 1 1 1 TcjjLlII Ij-2j (ji LjJ jL>. ^j 

J< Ml I ailllail JUal^l Jl^ cTxJl^ ^1 liiJj ,_yjk 
3j-^»- (O-^J-cLLalLjiLj (jl^ 4jIJlJI (_y3 jLlII Ij ^ ■~."^\ 
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6JLi^l 6>3lhJI LiP9J9:lXj 

(jjL«Ji,l I jj j ' ^j (ji L»^i C i'"" ^ ''^"" "\' O^J C i-'^'" '-r*^L*^'j (a^lji^l (^isi-i-o 
(JliUjlSllI jLLii>.| tjjj(jjji.| I— ij»Mi(_,lr SjiajjjA! CjIjj'^Ij 5ja-li ii'^l 4x.Lu-iiJ 

Sj^uilj (JL2IL1VI -^ j~^ I U" , ,.l I ^1 s d j^ Ij ,':. tl ^^jii I rill dJj^j>o (_5-l^ ?''i>^' ^J'^ 
,3-l^<— i-AJ ro^oUHo^ ^1 I j 1 ' "--■J I j^^'' ^j l-^j • "llj 3jjJL>- ijIsLLa I— al i~n'S\^ 

(_^l LJjJaJ lil |j;j_<ii_JI j_jjLlII Jj< Mi'i j^ 42LkJI 3_L«-<fcl LlI tt i ^"j 

Ji. JU jjLujVI jjl^ Sjjjill dJJj (^^ . d-LuaUl Sj^Lill u_S>^' (jr^ joJUJI jjjlj 
jlllj i(_j1 Mi-^al (j^ ^^'^ 4^LLail jJLua-O (_gjja.>JI («JtAll (Jl <n~i 1 nl j '^^ 
4^^^..uiJ JJ UT* ^1 ^_^jj?Ej>JI ^QjtAll (j-* '.>:^^ LjIsLlIjn-I i-JLLl^-I (j^\ ^co^U ^ 
S-jjjJa lj_j_ol (_5-i-iJ (jl (Lj_iLLajjj) jo^al ojui ^^Jl>-V (<uj i Lij_j^ (j-* J-^' 

4JI <i <"i I iilj Ja_fl_Lll i-sLJuli^l jjl VI i/oJL«JI Jjj Lfi^' ■■' J ' ^"' (jij 3< I iiLiii 
.(jj^^VI (_5i^ jj'-'"H ?<-^jl cjulSLol «Li (J'aIa'-*^' ^u^ Ij 4^LLiJ| jjL<.£io ji-u-o 

L^l Mini x_o jaJL«JI (_y3 ^ il--^'' 5j^ Sjcaim CjuVjJI Jjj(j-3 j^^ljj I JlSjfcj 

SjjJI J '^'- tjLujVI iJi-J S-jjIsUI SJjiaJI Jij^tll (_^j .^Loljiitllt^lj Jajjii! 

' . ^ ^ "1 J SjLallll CjLjVjJI t-xJLv (_yJI /<sJL«JI (_y3 j^T 3N T' 'Li^ J jl'^ i_g JJI 

.(_P^j^l jUoVI liiljiJ 
TcjjLill (_j^ jojjiL>JI (J^L«JI jjk LfcjjL.a^j i^LLaJI j-SjJ (jSj joJ '* . "^^'.'J 
j_La SjLjioIaJI ^J2 Sjj^j^ Cjjl^ ^lliaJJ 3^jjjiJ,| j^l i^l,l J^ q] jl |_^jjiiaJI 
(_yi£. jjLtujVI Sjjl^ (_,iijj I iij (jl^ f«-^'j AjjiLsJI (JjabiJI q\ (Jj .(jLtujVI (»JJl^ 
jl 4_i_iljJLc iiJJ_iLS LjI ^-cislj-C,! d_aJU>J L^jujlajj jjL-aJil i>JLifc (J^ <"i 1 nl 
^^_~" '■ I JlSLaj 4^LLaJI iJlul£ I JiSjk . SjjaJLo jl SsLLi i<ijjjj*- jl 4j«ili n i«Lj^l3J 
L^jujLajj L^ljLJejjjil (jLcujVI (_yl^ D'^-'-y Lt^' 4jL;LiLaJI oLIajLA (j-* 5Jl>-Ij 

i_^\ (_yj* (j^LtllJIj »jjl-^"llj aI jj-'iinal 4jjLp (jLa jLpQluj L^ji-o (j-al-«Illlj 

d I ,^" , ,. ^ JjL^eijjij (Jj (jLtujVI (_jji3Lo iJIiJJls. 
£L3jL«_a (j_a JlJJ_J (jL^ L^ I jLitjjjj I J ^alUII jjLujVI i-SLij^l (j! UJl 

Cjli (_y^ I jui tji^j ^ «^ .uti (_ji^ ^"j _ ' " L$j"' ' " ° (j-* '■'ihi-3 '^j' J^ ^-^-^3 

S^LLJI jjL-a_a (j_a JlJJJ.! i-SLij^l (_yk: (jLujVI oIjJlS (j^ JJ^J C^jJI 



19 



I JlSjij . 4iLjJi:>Jlj "ix-iJ^i!! J 'I '^ ill 4^1 Jiicliij/I ^^j"i 1 n a (j-o ^J^ J SJijJljsJI 
»ILJj I jj'a 3ji>. (J^ LlxJl^ tL2jjVI (j-« 3 I ' 'ill II (_y^ 3^1 UtI pjjiaj^ ij^-^ "'^^ 
/o.j;£j1!I j '^r- q\ , ii'i*^! Ji-J ^liijia .(J'jji.i CjLiLv (_yJI Jjj^^l ^Lai 3^^' 
L^jjlSj j I ii-r ilj J -» -1 . >»" UJjjl CjuLc, L^j^ ijul£ ct^' 5^pji!l (_y^ (_gjj?cj>JI 

-' -> ■-! 1 1 1— al Mi"iSl i_jjl Ji^j . LuLlaj^ f_y^ (_^L>- (J'C i"i ij I j ^ U I '. ^ ^^«j (_y^ 

j^ljl )«— oj • LijjJajj ' j* • "j" (_y^ ^J'' ^ i.^tl SjjiJI jlj o"ii 111 (_jJI (_gjjaj>Jl 
(^al^ M I til ^j_« jJ^^>»-) (_7^1 »-l)lj-i-i3^1 ^^* * (-LJLlA lIuIS (j\j*- j-tlu£. »_t_uQll ^jj_aJl 
joJj .Jajlill J '■^'- (Ji-Jj joJLjlII (jlS (_gjjjcj>Jl joJJEjiJl (j-a JiSjJil (jIoLlI^vVI 
«L^j_La f-j-^ (Jjj1^jj>- 2I jj_« ^>-J^ij^ 1 tj^ Ct^^ lJ'-*>^' (J-* Jl>-1j tJ^>^ S^^Ha ^^ 1 < 
. 3Jj J-J J '1 '^ " (2>^ I " I •»- J 1 1 (j-* •^'^3 '^'-6^ Cy S-LH^ Ja-iill juu^£l jjl (_yJI 

J '-^ ^ tjl I MtVl (Ji.>l jui Lj-ojj (j^ I ji" Uj^ j^ Mi't (_yl!l-3JL>.jJ,l (jJJj j_y^ 

jl U ,':. Wl . 421iaJl j^li^a (j^ U^a (j^ i±uJlj>J1 jljjlj ^Jjjjjl 2l31Ll!1 

jjLjijVl TT i«i" I ri*^ cca^so jjl (_yjJl r-LojJVl Ljjv^jjSj ^^jjlaj (2>cj ijj lSjij-^JI 

. IjJjI Ui^ -^^ ^aliaJl ^ IjJ ir-ia 

aLlII jjL SjsLc: S^Lia (jjj^ (_yJI ^allaJl j.^! i^l (_yjL2jjVl jj'^"1l ,jjf 

4lji iij LaJJiJ (jJ 1 I J 'Ij 4aLLaiI 5JljJl>- j '1 '^ " ''■^=:? o'j J^j"^ Lijv^jjSLlI 1 j 
SjLjiJ AjC^tl j>jufc jJljj Ji^j njLxjijVl 1 j j -^ I J J Ji^ (_r^^ CjLaj^U (J;*- j<uJl2IlI 
^_^IiJl J i^*tl <d Is t ti<i ^ ^^.jSjiIIjI ^Lt^ jj_* M-^^:i>^J '-'-'-" j3j J^ * '^ * «L?tJj_a 
4jjjji>.Vl 3alUtl J \l ,^^ ljijJi:>oj i3_lIL>J1 3alUII j \l ,^^ ^jJjJciJtA f_^ 
4_jJ^JL»_a jj^ l-La^t ^^ 1 * * ^1 I 'n 1 11^ Juu ^ cLii ^j_i^ , ' *J j J ^o^^tS »(j-« 
. Ll>.^jjS11!1j /oitll 5Ljj (_^ o^^rh^' J^ • '^"' O^ Xs 4jJUJ1 311iaJl j.al ir-ia 
3^liaJl 3-aj'i/ JjK^ LSj>iJI rLoJJVl ^sLU ^ *Ui«Jl Jo-I CjJLajj (>i^J 
J 1^" i^jl^j2\ ^_^i^ 1Jl>. /cj?ej>J1 5j_l«_x-id i^J) '^ '"' (3-^ )«-^l^l ^_^ Jl^-£i2j «Ljl^ 
(Jii- I ' ^ ^j dJLs (_£_^l SjLiJLJj i<l>-jj (j^ji^ 3jLa (^1 1 j '^«' 5jlj.jv 'Ls-jJ 

Sal UtI 3^jl (J:>J 5_uijl /n ijj->. 
(_^l tjl III "tVl Lja- 1 J liU, '.j-ji (j-jijJl (_^l jjLiJLj (_5JJ1 Jlj iiillj 

^j~i ^LtouVLb . ^_j-u3j 2l((/*ijt m1 ))^ 0" I II t ^jy£ *.* )1^j>j1j t 'V ^ * ' ^" p ' ^ ^ "1* ' ' "^ 

^^JJ 4J| VI iS^LUJl ^ <iAia£: *bj^ 4^Lol A^Lll Jj^lj 3>^' ^^U^ 
3j_ii.i^l ))j<ii^j>Jl« ijJJj x_u^ J-*J "^ ^JL^J V 1Jl>-1j LSj^Js ijj^^l CjI j (_y3 



IS 

t 



6JLi^l 6>3lhJI LiP9J9:lXj 

.i_5jjj]| r-LojLJVI (J^LflxJ Siililll 

I :_.^.^" jjl L^jSUj |_g JJI ^JJIj JUjl1<jjVI 5jjLi]| ijJUJI 4^LkJI j^l tna 

3j ^" " ' "J • Jjii" I III! (_yS 3 al UtI jj^ cQjvLa. (j-LoQj 4 "si I ri_i I II (_gjJI (Jj^JaJI 

•.4JLUI t-xJl^JsJI SjsJIjL^ (jtJ^LaJI Jjtiroll (_^ 4lLkJ| JjIoJ j_^| 

SalUlt SlJUJI jjL^I * 
.3JjjllIIj SIlSIuJ;.! jjL-^m * 

<IjLl>-L>JI (Jjta-j (J-SJlII (_y3 Cjul^a:>JI (_5i^ JlxIIju (JljLo j^VI -' j .>»« i jji LiS 
3j I no Mill 3al UIK SjJLaHil SalUII J \l .^ ^ j^JlJt" I nj -' j .^^»i Jl^J i3jIj.j>JIj 
J 'I .^ 1 1 oJLji (jl VI i3^LLiJI (j_a d"l .lU" ^ ^^« ' ^Ir J J .^^11 3_u|^^|j 
(j-o (jLcujVI 4'sl^"i I iij La x_a 3JjLSJ,Lj ^^jj sLuiS 'LjlJ^ Cjli i"i 1 iijl 'ijuCiSt-a 

.^_^JS^\ j^\ ii-ia 
•■4-u-uL-ul al iii'^i 4j^Ij(^I (oJLlII (^ 4jJL>JI 4^LLaJI J \l .^^ -^j,,.". LuSlxJ 
S^LLaJI J 'I '-^ " ' ^ • ■^'~ J's Ml" (jPJI (.5-Aj 3jjj'-'^VI 4^LLaJl j vl .^.^ -I 

• fi ' ^"j 4_lIL>JI 
3 A l~ -^ 1 1 cLcI^Lj joja^l -1 
liaAllt -c_j 

jLUI-^ 

(I) McMullan, J.T, Morgan, R.Murray. R.B. Energy Resource and Supply 
John Wiley and Sans. London England 1976, PP, 66- 93, 342-344. 
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Mj^A»ilt jdL^t -I 

(j-C /jJLi Ji^j . sl^^JI 5^jJjLa "ijjj (_y3 "^tP" CjUjIS i_ji:><J (j-o Lt-La.-v CxJjSj 

^j^ r, ,^tl Ajj ill J ,^^ ^^ \j aj 1 1 J 1 , ^ ^s (jijjcjsJI jojejill "Jjo it>] dij-^Ia 

(JjJejJ (<sJ 4JI (_j_(JLA-l (OJa-iil (jjSi J I ril I ria (_y^ (_jjj2l sLSLsJI iJjiJI J-p-»J 
(iLl,! (j-a Sj_Lj£ 4 J I ri I (_yl^ (_gjIljeJJ (_Jjj>-3l (<i:»ji!l plj-ll )«-a 3JjL2Ji,Ll ^J^ia 



IS 



6JLi^l 6>3lhJI LiP9J9:lXj 

Jljj^j (_yk: liJti! 4JUJI CjVLajG^VI 3^>0j ./aJLtJI l<j,':ij<_t (_^l 4^LLaJI 

4^LLiJI JljJjj . - < I U ^ ^ (jT^3 ^ij'j-^' 4^LLaJI (j-o L^L>.LlI».I ^^« J ' JjLcJi,l 

Jj^a-jJ,! i±xj>JI joJiuLA l£Ljj^l (J 1 <i i"ij LjJJJiJ (.T-'^t^J-^ ' jL>o'2l i.£.LlrL<a-i 

(j^ ■/.6I ^Ij^ oJl^j ,_y:Li£j^l jUoVI liiixjj (■/.97 tj-Il>=^) (0-ILj-II ct^ 

:^^Juil T^ ■^*' -2 

jljJklj «m (j-a 'LlILc 4 J I II t (_yi^ <ij|jIL>.lS ^ .^'il .^-^ j2}-o j_uSJI (JjjjaJ 3-*J 
JLjJlaJI (_y^ J <n" I iij Clj-i^ WjDj' ' ' "J (_r^ Lt-^^' (SJa-iil J^JJ J ''V- ^ 

CjLjVjJI (_y^ '/.20 (_^l^^j (_y:LL^j^l jUoVI (_y^ L4I0 '/.70 (_yJI^^ -l^i:^ 

:^ljJa^l p — ■'■^' -3 
"J - " "'-'^ «LuljJa3 SjLo /tjjj 4J3 jsjj/VI I JL^J ^ iKU^tl joja^l (_yCjiJ 
j|_jil (j^ ■/.40-30 (_yk: (_yjljla2j| (OJtiJI (^gjljtjj iiiJjSLII (O^Jt^J j'-*-" ^^^ 
Lo ' jLi-II ?r'-^l (jr^ J 'n" 1 11" (_j^lj '^!-'5TLAjD'■*■:H* -^'j-* (j-* SJ^Sil,! ^jjl U"ll 
(j^ jjS^I s.j.^1 ^ ilj U^tl jisjajill (JSjIiJJ i«m (j-« «lijl2 "^ J I II t u^i^ (_gjIljeJ 
> 1 J J Lo i Ijl MMtlj VI o<" I III pljjjl ^>i^l J-*J jojejiJI (j-« (oJI-«JI (_yl3LLi>-l 
jL>oVl i.£UrL<a-i i(2>is (J^-lIj^ 6 , 7 f_^\^s>- ^ ilj U^tt jajcjUl ^^j^ j<sJL«JI (jj_^jJtA 
(jillLajj "/• 1 7 (_yJI^;v 5ji::elJi,l (JIjLjV^I L*JLtL«j L«-4J I j"^ */62 j^Jl^^v ^_^ILi^j 1 nil 

jjjj.:>J,l (j-« AS (_yJI^;v ^IjJ (^ JJIj (.7^ . ' ^j'^?^' '-*' '2-ljl-2^ 4 J I II t (j^uu^l 
.(_fjj»-l (_ji3l-'-0_3 J-i^Jlj OWWj y'^^^'-^'j VJJJ' (_j-^ J I'l" M '^ 

■ , t-. ;■ •, n _,_j 
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^ "^N j" • "^J <i^Lljl CjVjjLA .-.1^1 , ^"j J_LJ^ J's I'll t 3_ul!iJI ^JILlII 1_!JJ>JI 

" '^N 3" ' •■*^lj r-LljVI tij_Ljv (j-o 4^LLaJI jjL-siA S^Jiia f_^ 7'^i-'^^ *— 'tH*:' 

(j.iijLj-a^>JI (_jJI )»-j^ I ri II (Js i"i II Ijl^ Jo-iill jLiiLiI i—iLjjii ^^« ' -^^^^J 

ilia dlilo^ljJil (JjLji^ . 4jV1 «n"lrnl JJjUJ <ij^ OJj-" Sj.>-J (_y^ 3jjjJ»JL I 

, Jajiill i"»l ^" .':. ^ j'aj" 2^ jtJ^joiJI Jn ."ill I JLgj j mi" ilj x_<j/jlu (jl L^ (jlS La 
(j£Liii_i I 3 ' '^ • ; (j-C i_iJjitJ V I.4JSII jsLiJI Jajiill ijja pl^l SJlC i^JLlAj 
S-L^ (_yj| Ja-iill pl^I (j->-J CjLs^lli-VI ^^jJUJ ijaJEjill 5JL>. (^ L;^ Tciialj 

jIjJII j>J-^ t_gj 1^ » II (_gjL«_i£LJI i_.4j^jj]| (_yJli '■^Ti^ ^_ii>^Jj-^t4" jlji.1 

L^j.j>- JlJ.^ iJlij-Lj (j_a 4-i^ p;^^'-':^ 1-° ' .'!' "■' ^^'■^■^'^^ '"'I ^" .':.l I ^_^ 4jjl 1 nil 
iJailll (j-« Ojj-" SJl>-j (^y^ i^LLaJI jl JlLo (_3^ ^j:^ "Aj^J O' Lr^l S^L'^l 
«CLj.c.^ C^K iJojiill fjJs ^.ujjj^jjJLi^JI j-i^ jljJ,! 3 J I rii I ".ft I oK di! jjj 
«GL2lLJko (_jJI aj^jS3^ liluJuusul 3 ij I u 1 1 . - < I j u -^ 1 1 LdJjd Ltjj iJ-2jj J .><ai 

.3nl~-;j,l 
(—i^LaJJI (»L>JI (Jj/LjiI (_5i^ Jo-iill plj-ii Cf^ j-J^ aJ-2j La f_^\ 3^1x^51^ 
l_gJLll (j-^-Ijl-iJI (j-a 3jJLc. 3 J I n't ^Ir (_gjlbej (_aj.i>JI aU-JLs . JjS"iII aL>JIj 
j-iJL^ *>^ ^ '' ;„' til! jjj (_jJj'2l^^j^SJlJI (Jjvlj^ (_ji j»L>JI Jajiill (2>^ J ■ ^ ■-' 'j 
iaLc (J-SLJiiJj I Lfcjj^SJil j-J^I J-4^ (_^l TT^^"^ Lt-'^' 3 ljS"ill jljll (2ha I jj Mil 
CjUjj^jIjJLl^I (j-o '^-li-^ 4ji.it (_5i^ (_gjIljsJ Ijj I lit (jjSill iJ:jjJl>- Ja-iill (jLfl 
3 J 1 .1 "t ^ 1 r (_gjJL;a_L^ (jj-SJlll /<uJi^ Ja-iill Lolj j_lj£LII f_^js>J\ (jjjJI Clil J 

.4.fljjL>JI Cjujj^jijjij^l (j-« '^!-!l-C 
3_j| 4_Lo j_LJe3 Vj (sJLjlII (^isi-i-o (j-o JlJJjJI (_y3 Jajiill (jj_^JtA J '"'~ '13 
LaLftj jjiij (_ylll JjjJI (j-o JjJlJlII . 'II 'j'a lilli x_oj i^oJIjlII diljLS jj-* *J^ 
«L2_Ls_Lo jjHajj . L^IjvLlIjvI -iljj". .il (_yJI J U , W\^ I j^ 3^LLaJ| jjt^,a^ ^| 
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LLa-ilJl ^jjj5e_a ^^^pj ' T^ ' '■jVl j^j^ifaJl d ^ T^ ' rt ^_^j i4_La /cJijlII ^j)jj?t_a lJi_ 

, U , ,.jVI jjj_^| ^^ "iJjjIUJI (JIsLlI,! (_J^:>o (Jj^jj (J^jIa (_iJI 620 (_jJI^;v 
5^^j^.j>Jlj jT_iL>JI (JjJ (_y^ d-uiSLII i>JJtjhj~ij^ i(Jj^jj Q^jlo (_iJl 350 u^\^:>- 

jjjj-ie-o i-ij-j^»- (j-o S-j-JLjJI 3_jjjJ,l (_y3 (_ylLLaj I nil jL>oVI (jjLjj i(jLjIcVI 

■/.I 3 (_7JI^^ J-^^J L^ l55 'JtH'J^ UJrt^ "-^^ 80 ^l>3" i^^LJl<5J 4J! il iLuUI 

(jjj-iJLI (j-o '/30 u^\y>- J 'C i" i _t i_gJLllj (__,Sj"iU jj-JI Lalj ij_yI,L«JI jjjjJ>J.I (j^ 

(JjJ ^ ^ * 'J SjjtjJil CjLjVjJLS ^ A I", -L 1 1 aJLjJI i^isl-i-a (_y3 JLa-^j^ (_jJlL»JI 

^ /oJLjJI ijJ>1^IjjjI (_y^ Sjjuk'l^l i-S^p- (j-o ^illiLlI 3-pjJi.l ^Jsi jUJI x^ 

i(jIUJI i-dM^lmVI J.»Je-a (j-a '/• I 8 JULJI J< miJ il ,. U A:llj p - Atl jLtj4^LkJI 
jULlI (jjSj <yjJi^ j-j^j-a^ul 4i^lSJLo 4j^Jiu liJUji (jjijia Jajiill SJLv (_y^ Li^J 

3_j_JjJ| .-.IjjIa',11 ^jtjj t^JJI t'^'^'ll c-x^l iroU jUJI ^iio liJli^a iLiejjLi 

Jj_2j>. (.lILLAj '^ • "■-" Jo-illl tjj^ (_5-!| CjjI (_yjJI (J^I^JiJLi <lJjSij "-Lajj (_yJI 
(j-o J-^ I pJ-J i-iJi— i-A jaJ Jo-iill (JJJ j>J.>-J jLiJI Ji^JJ '— *t1^^ i_^*JJ j'-*-'' 

tfJL^Jj i/oja^l (jjSi (_yJI lIijI (_ylll (J-aljjiJI j_pLILi (j_jSi 4JI < <i"i tj (^ JJI jL«JI 
^^Jl^ jj-* 4_i^jl.cid ^>-'^' J"^' J"-*-^^ tlh* OJl)-^ ' ^^■'^ Cr^ <^^ju^asc-a » ii i < n'^l 

JjU d-Jj ^ ^ I" -^ t I jUlII plj-ll I— ijSjJ (j-« (jJ-oLji'^I ?j.J>JI (jLLji,l (JSLij J 



L-^LJ-LJ^-A L_ 



pljj^l (_y^ S^UaJI 3_«_i2 (_y^ i_2>l:Li.l (_yJI I jUfc t-^jllll i_2>ili.l tijjjj 

<(_4J^ ' '"-^ ' (_yi^ lSj-^^'^ Milo LuLl' (j-« /Tj^" I nil jLiJLa i jLiJI (j-o ^ ■-' I" ■•- 1 1 
.((«jcj>JI Sjijvj cjlii (_y^) cjjjSLII (j-« r-jj-" Mill jUJI ^SLLs 

I ' I l~i<l 1 L-jjtS.ua f'Ski (j^jjj^ 2600 ^jl\y>- jLiJI (j-o (oJLjlII ^_yl3LLL>-l )«-LjJiJ 

JjjJIj '/lO (_yJI>^ Sojalll uuLjV^Ij L4I0 ■/.30 ^^\y>■ ^Jli^yuA\ jUoVI 

ii.LLL»-"i-3 liLljVl S_«Jilo ^^ ^>«-II ^H^ JjJ-I' La' -'/IS (jrJ'>^ ^j^' 
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JljJljlJI (j-uj (_, rfii\ *>^l PJ_Ai3 •(jT^'-»J' (ji^^Li^"^' ij-" '/^O (_^l^;v 



4-ajLJ-"i I ri 111 j—i-CiIj-lII ^^« ' (JjJljIjJ (_y3 jL^sl ol-La I'llpt" 1 nl til4X>- (Jj'^1 

iSj.>- (jl ^j i < <i < <i_Lial (_yJj3l j_i.cljjJI CxJiSj i(_3J^jJI (j-^-LLi^ (JjJljIiIlI 

I U , ,.jVI ^j_JJ| «L2laJLa j_y3 4jJijaj<JI Sj^^LlII Cjj .""iilj iCjj^laj Sh 3jJj.<iJ(JI 
dj^ I '..^tl Ajj ill J ,^^ (jT^J 'lS'j^'j yji-^ Lt^ CjIjjUI j.^ (^lai-i-a ^^« ■^"°i 
CjuVjJI (_yJI L^-LO < - . I ^" 1 1 J (_flicSLo J's i"i 1 Lijjji (jr^ JtI^ ' J-'^ ' (Jl o»"i III J I'l" il 
(J J t Ml "a ^>-^l 7r (f^ (J Mill j-i^l^^l Cj 2i 1 otl ( III Lx^l Caju-u^j taJ.seIiX\ 

■ /TJ I iiiti CjVIj <— ll mi-^-jI j.CjJ CjVI 

i-il U -» ^y j_il3L>JI Cj^jJI (_y^ 4_Ljm 4^LLaJI j\\ ,^n ^ J j i-i " Jajjjjj 
S^L^I x_a |_^ljlu J ijL^J^I Ja^Lcu^ f_,\r aLSj (_ylll 3jjLij.^S1II 4^LLiJI JjJjj 
jL^al i>LLO^^jaj>J <ijcLLLaj^ VI dllj-jjejJI (jJjSij JJJLcuJI tLb CjLLa:>J,l eJJt 
J S i"i I 5^LLaJI I'll U -» ^ (Jj< i"i" (J-flSj «m (j-a 5j-;JjS Cj Lui^ j^ jj (jLj-cisj 

(jj^l jji-ljl (_yJI jL^VI I'^al • "" (_,lr 4£LLaJI i~»l U^ ^ »l mi'iI S^^SLs J^jij 

5 al U 11 jujjll 5iaje^ «:LiJl Sj^ C^jvjJa (j\^ 1870 aLc: (_yJ'.3^ (jr^lJ.' 

(<uj 1886 aLc: (_^ Sjj^JUl 3Ii»J,l (_^ J-«-«JI Ijj JlSj iljLa-LuuijV^Li jJic 
cjIj (_y^j ilLIjULj-o 3 ,75 JjLjlj I j'alU c^l^j , 1895 ^Lc ^^ I j >j' ■'■■' 

• Wjjj' (jr^ lSJ^'^' I - < I U ^ 1 1 ^'-^'< S^L^I (_,lr JjjjlII iSj-^ O^ Cj!3ji\ 

4jJl5 jOJa.^. ^\c SjjUiI JLlIjjJI ■ " ' H-^ ^ " (_y3 3_Lol£LII 3^1 Ull 3_l<;^ JL<UJU 

(jJjiJ^JJll (J-lLoLjl!I (2>o 1^1 2.<iJ^ ' " ' * •^"j ^ I oK"*^ liUI ■ I'-'j ^ • " 5^1 I iia (_,lrj *UI 

S-jjULI 3al U tl i-il U^^ J.4JLJJ . 3 t 1 1 (_y^ 3_Lal£Lll 4^1IaJI 2Uj^ Cuiijjl 

SjjIj^I 4^LkJI JlJjj CuLkse^ «^ AJjLSlLi '/.90-80 (_yJI Jj-aj 4JL: SsLXj 

(^ '/.30 (j-c Jl-j3-j "^ S^LiSLi J-«-«j (jT^lj lSjj-^'^' jj^_^I J 'h" i m" (_ylll 

.SjikJI 
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x_o lIi I j-pc-J I (jj_jSjj JjJLtuJI 3^LSV 3^^m 3j"alj Aj ,Utl ^^'"il ,^-^11 I jj'a 

.i>Ll1,I ila^LuLA cj1x.L^jI i—olnic^ 
(jrtJ^Lo 3 (jJI_^ (JLtil tj^ ^jjUI 4^LLaJI jjL-a^ (_y^ S_LoKJI ^ILUJI jiu 

7.16 J ^.ujjjsjl ISj^l (_y3 '/.20j LlSj^I (_j.3 I j * 'j (_jJI^;v Jl>-jJ iJoljlJLLa 
(_y^LJI pjjJJJ LT^'ri^J-^' .iL>o2lj (j'* '^^^ ct^ '/ 16 j LujiI i3j-^ MJ-'^ Ct^ 
4 J «iS )> 1 J "i j-i-l i-j_iL>- (j-oj -lSJ^' (^isi-'-aj Wjjj'j "^l 1 i~"^^ '^^i)-*' lt^ 
JjL«j La 1^1 iiisljLiLLa OS^ ' ^^ (jr"^^ jJi^U I JUfc ,j^ 3U"iriU iaIiaJI 

cjlla^t^ siLiJV 4JIjl!I SiiKIl (_yJI 4jjUI 4^1IaJI jjLa^ J>Ull^V 3,:^^^:lt 

jlU .':.".VI . i_2jjj La f_j\c- LlIL>. 31 ■)<" I riU 4jij|j_lII 3al UtI . - . I U ^ ^ J-ftJU 

jj^ 4^LLaJI (_j^^Ljr" I III 5_^£La (»3-2jj . 3jj jdl ^ I .'^tl 5j.£L3 u-oAj j-<kj (_gjij-Lll 
(jjjjjjj L^jj-aj(j^jv 1 3"'^j I J u ,". " J ,^l ;.tl (_)iiju (jl (_5i^ (_gjijJI jLLsjijVI 

SjUil (j-a «j->- (J3:»lu J CjLg.1 < I'llj 5JiJJl>- .ilj^ JJi jl U ,". iVI jj^ /V'-y J 
i«_a ^t lU ,^VI I LajjJiJ (»J.2j (_fjj>-I CjLJj^^jj (_jJI SiLlol 4jjIjj>- ^SUa (_jJI 
VI ^ i' '' J V J I II I I II "a (j£.Lflj 3_lL<ij(JI jsjufc (j^ I mi'm I jiSLikj n_fjji-i i^lj J 
ijji Sj-^uS "Aj-aS (3^^1j ^JlJjbv jlj^ (_yJI jl U ,". iM I 3JL1L2JI S^m (JS (Jjjjtjj 

.aiLUJI 

235-(»>jJlj>J-II (jr-* liJJ-i-" jLLjiijVI i^jLW: ^^ 3Ut"iiiil,l S^UI (jl 
(j-^.ja.3 i238-aj_lJIjj_iJI J .^'.^ »_a 3. J .UtI ^^ 3 Ijfi iJllLuiSLl J^JJ i_gjjlj 
;j^ 1 • " a ^^1 jisjjtSJj 'Oljj (jLs 235-aj_ljIjj_lJI J '■^'"^ Sljj (jji^^jj Ajj-aj 
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(j£,LjIlll ' '-^ _■ ' "-- j<u I jl Loij iSjji Sjjijj 4ijj^ (_jJI (J^LfllJI (J^jajj Jl2^ Jajljjlo 

^lji:>U (J^lLHI JUjl1<jI tjlSLoVL tjla Sjij-dl cjIjUlIIj JjIj^I JUjLLjLi 

<^ I I t fill 

Moderators cjLjJl^I,! JLialxajLi iyjlll o^lcLill (_y^ J^Lilll ('^■''■^ («^ J 

t^\X\ Jl Clt-l5lj.:>Jl jj_* ^JLJ-ciiS ^J t" t m"^ Ldj!i ^ J ^ "*■"' 'J i L^-L« ^j^ ^^1 ,^" rtl 

CjljLjJIj (Jjlj I nil 3U , ,.lj . L^iSJ (_^jjEj^ (J^Lilll (j^ 3^>oLl1I 3jIj.:>JI Lai 
3^jJ f_^\ pLijjVI (j^ J^mi (, .1'°! ajlj.^ ^J-^ jlj o'lMil xJl cdJij SjijjII 

r-Lj-Jj (_y-3 (J-cLilLlI (j-c. 3^>oLlII 5jIj.j>JI J »" I ri"tj '"j^ j '^"'^ (^1 lS-^J-* '^ 

Cj LLljj jjj I J J i I'll j<iJ (j-oj i4jLfljjJi,l 5jljj>Jlj (_jJL«JI .U. ,>.tl j_g j jLjcjJI 

2u>LiLll 5_fl_Lli_jj Aj^ 4J| |_5l ijUtjJI r^lJV 3 'jH^ll Sjlj^l ^lij 3alUII 
.4jjIj.j>JI JljJjIlII ■ ~ » I U ^ ^ j^ jUJI ji Ja-iill J I /ojaJI (_jlr Jjjjij (_ylll 
rLlJl 5^1 U,':.\VI 4j3^I iJlj^LcLiil (_yk: Sjj^I 5jfli,i!l ^llJjl (j^j 

S'C J <i III 11 (jljjjsJIj (jjUIl 3'>^' (jT^ 3-lIL«JI SjjlHI djl J 3j<JJi,l jljll 

CjLLjLSLII (jj-Lc Lfcj-oljj r-jLiJI ^1 I j;j .„" ^U-^ ^| |_^jijj |_^jJI j^a^l 
J <"i I iilil (_gjjjjl Jj^^l jjl ^^ jj>-VI j^jI La I .(jl^AAJ CjLiJ (j-« '^^>»JI 

238-Aj_Ljlj^jJlj 235-Aj_Lj|jj_iJI ij;j_i-a_LC (j-« Qi^-y ^iJJ-'^' <Ji!l-La:>J.I ^^ 
j-jj-al jjL^ «GlJjj3jjJ ijja (jLijI j^>j»Iu J J t-i Ml h i_g jdl jji Jj^' o' (*^jj 

t*^ 1 1 lid 5jl_a ajjJ^i jJb ^^Sj\ a^_ujj^]j ^_^1 jj^j^tjj j 1 tt>jL>.t ^ ^\ < ^"1 a1 * A^^i 
H_gjjJI (J^LfljJI «Lmljjj (JjjvI 4 < Mia jlj^ (j-* OJ^^ "-* L^\ S^L^isVLi I JLA 
VI L^la (__j,aiitlll (j-« '^Xs lSJJ-'^' (J^LaHJI CjbLiJ L^l jljJ.1 tfjui SJSLiitAj 
jj^Lal ^_^ 1 /j lA^^ 'sSj_^ '^ (j-* lJ-*-^**-' Sj-aJiXl cLt^l < Ml VI 1 ^ 1^ tl 1^^ ^1 

(jVI (_yl»-j ir-jL>JI (^1 l^Lcl < Mil clAoj V i-f^ptj 3-<ijl J ^^j i-^^^^j Sj^Li. 

(2) Foley, G., The Energy Question, Penguin Books, London, England PP.163- 93 
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5^^ jji VI Sj-u^ 3^1'' (_,!'' O^j'^' C7^ I j'"" I; jj's ii"ll (Jj-^- 1-4^ 3 ^_; -I'll 
IjIJl^ JLJtlLj cii-Ljaj (_p3j'iil (2>^ '"'4-*^ sLciiill (_y^ SjjijjJI CjuLiill i_2JLSj 

.(J-U-ftJlJI J^^ 

ilu 1976 i»L: 4jL^ (_^ (<JL«JI (_^ SioLtll SjjijiJI 0>lc:Lill JJl^ (jl^ 
jjL^ Sim 11 (jji-iiJ (_5-3j iJaljLjLLa lJlII 86 (_yJI L^HSLLs J .^"j ^icLia I 77 

tiilUjj .lLIjIjLlo (_flJl 128 L43LL iJjj jji-T >Lc.Lio 151 ^^ J-<»-«Jl l£>==j 
Cl^ (jH-" j^ 3_LaL»Jl 3_jjj_Lll c:j^Lc:LflJi,l ^ jji^ jj^l 5jLalI,l iTjLVjJI 

(_y^j I I 976 aLC 3jL^ (_y^ >L£:Lio I 20 SjlxIsc-o LiJjLC: i_Lu tjl^ il jUoVl 

^IcLia 25j i^LcLia 39 iijjo>LcLflJi,l (j^ jjjj LuLLj^ (_yjLj ^jjlill 3j3jJ,1 

(^jJj/Lj/I JSLiiiJ J Ml" i""^ 4jj|jjJl lIi^^-cLHI (_^Li Lai iJa^ ^icLio 18 i_Jjj-u 
. J-i^Jlj IjJ^J 4jSjJlI1j 4jJ>iJl LijIJJ? Jj-5 1^ 
j_yILi^jjjJl jL>oVl TTjl^ (^-^tH'J-^t!^' (j-* (^l^*^' (<sJL«Jl ' 'IN 3"" "^ J'J^ J 
A^jjlj^jJl ^jja jaJL«Jl (_ji3LLl>-l Lai ijjia i— aJl 21 (_jJl^jtJ 4] ^ Ajl--ll jjjjjlj 

xJujl UK il J 1 1 ri'C 3Jjjil,l ^jjL-alaVl 2riKII (_yk: Jia1»j dili ^Jl^ o'-^ 

.(_yl3Ljl».Vl 3_L4^ Cjjlyjl J^J^l J< irill 

3_LjL^ 1 3 "'1 S-jjjJJlj 3_jjj_i>.VI 4^LLaJl jjL.iiA (j^j ijJj'ii'iiU ^<ujA21\^ 

i<n j ",,,.",, ,. SjjJljeja CjLla^ 5 .^ .UtI ^^ L^^ J^^vjil (ji cdJi i_a 1 j-ujji^L! 

i <l\t j" , ,.l (jiiVjuiJiJ J 'I '-^1 1 isJLA L-alj '"11 111 (j-oj jjLalu J i^i>-T jl ^L>.Lc. 

i-alj i"i I 111 (_, 1 r iJ-J-2^ (<sJL«Jl (jl (_yJI J J Mil (_ylll <JliVjj(Ji,l dJJj i L^la /«JL»J1 
3 liK (jl (Jj 1 juk Jii^ j^'i/1 (_iSjIu Vj jjl-^il I JjS" I iiU (_y^ Ldla-1 La fil^« ^ 
j_uSj1 ' j-^ll dj5EjILl Sj-ui «L>-jJLl 1^1 .^"", ,. J \l 1^1 I ojui (j-a OJ^^*^' TT'-^l 
' '^y £'■ "^ ^'-^J (j^! O^' jj '-^" i • "J iL^:>.UJV 3 ij I U 1 1 ^ -T^ .>»ll ijliljl Til iiVlj 

j^ljji AjJsfj 5<l(j"ii.iU djLuiSLIl ^ Ij^ jo. Ill (_yJi.L«Jl ,jjixJi,l ^Jlcl isLLJl 

n:^y£J| (td-iljVl) l-~ " : 1 1 Sj.ii^tl ijjjjiJI jLkSVl 2 , t;. : « SJjjJI iSLkll jjL^ijij Ja^iill (3) 

.102-101 ^j^ 1977 Jjjjt 
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(2>c (Jjja-JI L^^L>- (jLtujVI (jyl^ i-jj^pj (jyjJI «Li-LojJI ij2Ji^\ ^jl2j (_jJI j '^' 
(jjjjLi^l 3 <i itL-tL^ jjLalJj V Lx-Lu "/92 (_yJI^;>. (_yJi,L«JI . <IM j". . ..VI J^jj^ ^^ 

S^LLaJI I <l\t j" . ..I jj U" (j^ Sjjj^ AjLflJ (I) ja^j (JjJijsJI (_y3 i'/.8 (jJ>i-'^l 
(l)/<i3j JjJL>JI(_y3Sjjj^l aJLaJj.j.^jdl 3ji!Lo ^aUaJI jjL-a^ t-cuo. LjILc: 

.3jjUI I mm'iIIj a;^iuu i»i^jVLi 

1 - (»^J Jj-^^ 

Olj...i.U ^lUl jJ_S^ l__«7- 

1975 - 1965 

(* Lajj JaiJi J~»ljJ Jii"^ J'^W *^) 



1975 


1965 




Jjjill i_Jl 


i^i 


ijjd\ 4_Jl 


i^l 


43.9 


54 


37.3 


30.6 


\,i:\\ 


18 


22.2 


15.8 


12.9 


jl*Jl 


30.7 


37.8 


41.3 


33.9 


^1 


5.9 


7.2 


5.4 


4.5 


A-jLa » _^50^ 


1.5 


1.8 


0.2 


0.13 


4,j^l 


100 


123 


100 


82.03 


t>^' 



t:^^-^ . 



->yt J! "JJ-*^ f^j"^' ' 



.70 ,59 'i?^^ ,.»l,iyVI ,2I_, .,11 27.IU1I^,I,^.j ,Ua-1 I (4) 
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6JLi^l 6>3lhJI LiP9J9:lXj 



-1965 (j^j La ^j".^ll (_yl Cjljii II J I'lir J^li- '/50 jl JlIaj j-^jl Jl (<sJL«Jl (_y3 
(j^jIa 123 (JjLju La ^1 Llajj (Jj^jj (j^jla 82 (JjL«j L<iJ ;<-^jl Jt^i 1975 

(jjjj in{\ Ljl^ jUJIj lUiiill (ji (_yJI jj^jj,! JjJoJl fjJs alljal jj I'llj i(Jj^jj 
(_Jj^'i/l J '1 .^11 I j .':. " /<sJ LxJaj i_ALaJI (_,lr 5j1j_)-I1 ^ri^ ct^ (j^ ji nLm'^l 
SjjjJl 4lLLaJl 4.ojiLijiA (jl L^iajl (JjJljsJI (j-« Tc-iial^lj icLLuila 3-iLjj lSJ-" 
CjLi_a ^L_LJ t ' n^ " t jjjjjjU-a (JS i"i 1 L^Uxj-ALtoLA Sjuj ^jlj 1Jl>. «ujl3 dJljLa 

j.ali.na JljJL«lILij-4lLLaJI ^ (<sJL«JI ijJ>L^l<jl ^ 5>tH^I «-iLj>!l " j-* o! 
L^la (jijlll (_yl3LjivVI (_yk. JLiSVl j-UiJI J< Mij La (_yjfc-4jj^i^Vl 4lLkJI 
(j-\.j>- (_jJi,L«Jl ^ILLaJl )«-»^J Sjjj^ (dLflluj ' ^ 'J ' ^ ' 3x.j_tuJ JJl^ MJa dJJij 
■/.90 (j^ jii^l (_yIaJ(3 i_2I3_lLjj>U SliLlII jjLi-ail iSJUk (jl jLil£:VI ij\ju JLi-lj 

tfLsoLi J^^ 1^1 ij\^ liili (_;rl^j .^ILLJI ^ 3jJU>JI j-i^JI cjL».Ll13.I ^ 
SLpJI JoLxJ I (JjSLiiij SjLcV ^jjio Llaj Jii-Luj, SJjja j jL-a^ (_yl^ jL^l^Vl 
^ jL<ij^VI SjLjjj Sjjj.fl^'i/I jjLi-all ijl^L jLxl^Vl JjiSj ijL^oLi 3_lIUJ1 



2 - |.ij Jj^ 
1975 - 1965 jjaii J 

(* JsiJl ^ L.JJ J-»ljJl jvi.%" Jil* U OLoiCil) 



1975 


1965 


jikii 


iijil 5,,.;ll 


i^\ 


ijjii\ 3 , ■\\ 


i-.^! 










5_pLvi!I 5^>!i Jj-Oi 


56.4 


69.4 


60 


49.2 


jbUl LjJ U. 


29.5 


36.3 


28 


23 


iS\jii,^\ JjjJl 


14.1 


17.3 


12 


9.9 


^Ull Jj^ii 


100 


123 


100 


82.1 


L-^' 



s?^-^ - 



-/ J! Sjj-^ fi^j^fi ' 
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1 mm" I III ^ ij^^j i(<JLjl!I (_y3 Sal Ull 1 ^ , ^ ". jj-o jii^l i-dl^" I ii"t (jLiLJIj 3_ujJ(JI 
I <l\t j" , ,.l ^^^ J «i"i I n" 3_LjjJLll Lijjjij 4-iJI <i Mill l£Ljj_ai Jjj (jLs (jLiLJI 
(_yJI^^ I '11^" III" L^Jla S-i^l^pJiVI JjjJI Lot ./oJLlII (_y^ 4^1iaJI . ^,^\^tlj^ 
.(sJUJI Jjj 4j2j (_yk: (_^LJI fj><i3 aJUJI (_^ ^allaJI (j^ /.SO 
I. .jiiit^llIaJI ^ S^^-u$ t^jL^ I '1 l^"i I ii"t Sj'-I i'^tl JjJ-II tj!(_yai'l Mi'i V 
LuL^i ^ Uj| VI i\-^jlS «_fljjJ,l 3 Mijtll (_jjjjjiJi, 3jajljj dJJjJ I j".^ I : , ^ 3j».L». 

(_^\ 'Li£.-^j^^\ aJLaHil CjuVjJI (ji ^liLo uJl>-^ Sjjj^I (Jjj-oLflj ^"a j U'lll 
38 Jjl-«J La LlaJJ dJI(j" I ii"t C^l^ 3 I lit Q^jlo 250 f^ll^s- tail's I II JJi^ iJjj 
(j-LJjLjJI I j "'I "^ • •■ ' (jLiLJI C^l^ '-*-4:' 1975 aLc Ja-flJjl (j_« iJt!-*J-:' Uir!-'-* 
"iji^juj I l-i-^J:^ Jo-iill (j-« (Jt!-*J-^ 0^^^^ 7 (_jJl^jv I'H^" 1 n't Q^jlo I I i_^\^:>- 
I ■-" ^ ' J (j^jj^ (JJljlII (_y3 i-dl^" I ii_t (_jSLj^>^3l Jij^l (jl Ji^so «lLijjjiJ 4^1 I ii-*- 

(_y3 Sjiaj^lj L^j^ ijJLla (jU (Jj^l LuSlxj Vj .(_yJLjLLll jij^l I'll^" 1 nj Lxji 
(ji VI , ^ r- \ ; , ^W jjU'.ll ,_jjiutA (_ya Vj (j-uJjjJI LuK (_y3 3 mij^U ^^^j.l.aA 

SjjIj^ (_yjkj 4lLLaJI SJL^i^ ijJs: 3fl^U t_iJl^j>JI Jo-I ,j.u£L«j Sjj5jJi,l (^LsjVI 

(j-uiLi i—kJiiliSjj . I j^N 3" ' "^ cjVL%^j L^IjlJ-"ii III S^LjS fj i<<i t L^jLx J^LaHJI 
Ljjjji (JjJj i_i-iL>- (j-« SjJtHI cjuVjJI (j^j SJjLSJiLi LLo^ ^ i-<i^ 5Jl 1 nU 

(_j.SLj^2l Jjjill ' '^N 3" ' "^ (Jj^J<-« O' <JV-y *— *T^*" J^VI i_jjL>JI ijji sLujJLlI 

.(_yjjljjVI oj-ilij ijji j-jjSLj (jr^l 4^LiaJI (j-« 

aLsjVI pjG Vj . 3 .J I U 1 1 v2jLvUJI ^jiolll L^>L^lijl 3jjij^j I-^j«-o J^L»l!l 
J < Mi t SlsLLJI jjL-a_o »^ J^Ltlil (jlSLoVLi (jl (_y^ dliU VL*^ S^LJI 

t-tjJLjjVI f-Lplj 3 al U II 1^^ JaLajsJI oL^Lu^ pLul J>ii- (j^ (_yJ>Lfl^ 
3 al U II jl , i,i| j_3j jjL^ lilj . L^l jLitlLijI S^Lfl^ «^j (_y^ SJljiiJI SjxJjJI 
J 'I '^ " (j_a A \l A" , ,.VI S^LflS Sjuj (_jJI i^jjj J j^l^:>JI jJjijfc (Jila jjljtjjji 
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6JLi^l 6>3lhJI LiP9J9:lSJ 

.^ILLJI 3JL.u^ 3^L«^ (_y^ 3_iolr 

(_y:i^ (_^L«JI Jjtiroll (_yk: iaUaJI (_yk: t-AkJI Sjjj-o jJljj (_ajS i(jVI 
t"i I iijt . "<l--l ,^^1 ^j_a i>^j^_u_o La ^1 ^j^l ^ j i"i t ^t ^^ S ^_^L>iJ1 ^^^j_^1 «L)L^ 
I <l\t j" , ,.l . 3 S U"i U '"■! t;N--M 1 1 (j-a JjJljlII (_,lr 3 j i j a L^jSLI CjL«^jj ^j-^^c-a VI 
(jl£Lu]l JJl^ SjLj3j iS 'I '^"aVI jjilll CjIjlSjjj 3_jji3m CjIjIxJI (_^ 43LL1JI 
(_j_Lc aiLfl.j>JI i_^ 4_i_4_Lc CjLml ji II pLjjl (_yl»-J <1j^j^I (J^i-jJI p-LajjIj 

.31LkJI 

3^IIaJI (j^ (jriLiJI t_ALaJI uljljiajlj 3^13 (3) (<i\j Jjaj>JI (_y^ aJl^Jj 

(=.L>J 3_ucuiJLi j^Jll Jjo^l C7^ SjjI_^I culjjjLSnilj ;2000j 1985 ,_^1jiJ 

(JjjJI jo-iiaj (_^1 w^ \l ,^"aVl jjjU'tlj jjjLtllJI cL^iila CjI^JL2j ^Jt 1985 

3^j Mil (_y4a 2000 aL«J cijLiJfljjJI La! iL^jLii^ (j^tij 3^^! : ,^tl 3_ujjLII 

.Caltex (j.uS;i]K 

3 - i^Sj Jj-»^ 
2000 - 1985 



2000 


1985 


aiOaJI jJ.A« 


5j_^I 5__J| 


i^i 


ijj^\ A_-Jl 


i-S\\ 


26.8 


81 


26.7 


51.4 


r^ 


41.6 


125.7 


44.4 


85.3 


ii; 


16.2 


49 


17.5 


33.6 


J** 


9.7 


29.5 


6.5 


12.4 


Jjjj-Jl 


5.7 


17.3 


4.9 


9.4 


Ujjpj VL-jj*^' 


100 


302.5 


100 


192.1 


^^1 



x^jIlII (j-a dji (3)(<s^j JjJlJsJI (_y3 Sjjl^l '"'1^1 ,^^VI jj^ ^cuol^l jjl 

^ ■■ ■-I " ' (^L>JI (jj_2JI 3 jl j ". (_yj.3. /<sJL«JI (_y^ 3 al UtI I <l_\l j", , ,.l J o" I iij jji 

jbjl ajj^jll ajlal\ (_y^ i 1975-1965 ajlai\ L^J^Mi(_ylll 3tii"jJ,l oVjjiII 
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1985 j»L: Sji^jlll ai%fu^'^\ 4j^4JjLl^j i'/50 jIjl^xj 4^LLJI ai^fu^l 
Sji^jlll liUlj 2000 i^LtJ Sjiijlll i^M^I^VI 4j^ ^JjLSxjj .'/.56 (_^l Jj-aj 

i-iLI ,^^VI jj^ -»■ ''^"'„' J 1/57 (_yJI J ' ^"" " Sju^l (jl Ljiajl Ti-iialu 1985 (»i-«J 

.^ixi\ ( iiui i i_U:^ (>o /.lo ^1^^ ^1 

ajjt jjij i^^LLaJI 3-ojl (j^JJ-i (j-« .^lii" I III Ji^ Ui^ ij^ f«-Il-«-I' 0' q "'^J' " t^ J 
(j-o j-lTlSJI I— Ij I'li^t J JL^ "^J-^ CT^l "-^l J-i-L>- '*■!-► ■^"" "I Ji^ OS ' ' " ^j"^' 
,5 al U II jj_a 5j_Lj.SLII CjLi_<i£LII JLA j_j^jj (jLjjiaJ . - 1 1 ^ I j , ^ 1 1 j CjLcljJjl 
4j^Lu-^I ^jJJI JjjJI ijl (_yk: uuUlir^-vVl LiUl] SuLjjuailil S*lj^l JjGj 
(JjjJI (jij (^L«JI ' '^N j" ' "^^ ij-*^?-* ' '"^ ' (j-* >-"' ' ' - i'" "^ (^ J n' I 11" I n 

, l-jj>2j dJiJI I 't\l j". . ..I ^^ J 0" 1 11" I II 5-i$lj" MiVl 
J jLi-iiA j'--'" ' " CjS^I (j-a joS : jjfc (j-<k JJI (_yJI J jLjIu (_g JJI (JIJjjJI (jl (_5i^ 

jLlcVI (j'A-tj Lj jii-i lil Sj^Ljcjj ' • ' ^ '"' (jl (Jj^ I •, , ^ , ^" 4jjjjt>.^l Sal Uti 

(jl cdJi (_y^ I.J I II llj 1 3_jj j.iL>- ^ I 3^LLaJI J 'I '^ " ' • ' ^ '" • " (_yJ-o iIojjiaJLj 
j>J_a (j-* DJl)-^'^' 'I j oS (j-C (J II J I (_yjL^ <_jlj^ sLLa-cl »^'-^" ' "_' V I J.>-i 

5-aj < "^ . Ll^ijI I j :^-d-^lj ^", , ,.l (2>SL<u La jl JlLo ^j^ iJj i i i n-g^ j^L-aJ,! 

(5) Kenward,M., Potential Energy, Cambridge University Press, London U.K., 1976. PP. 15-23. 

(6) Ion, D.C Availability of World Energy Resources, Graham& Tratman ltd, London, U.K.,1975,PP.29- 
50 
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6JLi^l 6>3lhJI LiP9J9:lXj 

jJ^I^jlJI jj-« ^^J "^T "^ * J ^ '^t 1 Jcv) ^j_a ' ^^Ij '^"" '■! j^pLxJLl «Ll<;SJ1 JJLsejJJ 

liojiill ?-ljj-" I III TtJjLj (_yJI I "'J t^"' jl'a iMJIsLj (j-a L^ljjtlijil j^j^L^J,! 4^LLiJI 
(_yj| (Jjj^^l 3^j j ' " ^j^LusJx^ xIuCu (_y^l (^isi-iJll 1-dJj (_y^ IjGjI 4JI uJl>-^ 
(_yjv^ jjSillJ I aJL2jJI i«_o 4Jlj ibv Ijjtjjji V 3 ij I U 1 1 diljl <i III iiVI 4JSj MjljLLo 
(J^ <"iiiiU jjSii'ill LcSjta (j^ (oJ Mi*^ '^'^'^ (3i3LLa (J^ <"ii iil (JIjjjcj tcjj^ I 
l_gj"i I iiU (jl cdJi (_yJL>JI (JJ-2J' ^''^ Ct^ 1*^ I iiVI ijojij jl Jl Mill jJaJ JaAJ 
lj_al tiJJj JiLa ^ J-t^o (jSj (<sJ r^V 3-al^J ijJI jjl JijLuJI i^^^^j^l 
.(yCuaiajXl ljKj_y^LLajii!l J^^ i"i 1 nl (Jljjaj 4JL3 jji3L>JI C^^^l f_^ Lol i LjSU^ 
j-jJl.2jj 4^LLaJ| j\\ ,^n ^jji ^^L«JI (jj_^.^>J,l ^Jl2j (jl aJL2j Lx^a Tciiajj 

4jj mijII ifljjiJil |_gj"i I ii<ij ^ '--' '"j " 4jj I lit SJLjjto 4J^ <"ii III (2j£L<JII (_jJ3LlI>-VI 
tiLIi (j-a *>^ (j^ i"i I iiV (_yjv^ jJSHJ I jjVi'ill |_gj"i I ii<i_ij (jj_^.^>J,l ^jl2j (_y3 

Lajijj i I II (_y^l oULi-a-^-VI (_y^ liiljj 1 4J J J S a 3 J \l ,^"al 3 n K t (jj_^J>J,l 

Cj|j_jj_a3 (j-^ '-^jrH-*^ J^Jil (_yi3LLt».VI <jiiIjjJl2j (_yJI J J Mii I II (_yij LiJ^ 

Sjj;».jJl,l «Ll4£LII (Jji:j=.A jji (_yJi,L«JI (j j_)-i>J, Li ^^(n7il\j /<sJL«JI (_yJi,ljLll (jj_)-i>J,l 
tL^^ t'liiil 3_ulSLal (2>c j-li-iJI (_H"J 3al Ull J \l .^^ Jl^-I jj-« O^j'^' (1>^Wl7^ 
bUlcl jjLuail JLs-l (J.O l^a-ljiclijl j^SLoIl 3jji£L!I ^43 Ji^JII (_yl3LLO.VI Lol 

Ijlj 'LjJLv 3J^j2II ^j^jLi-aiaVI 3riKILi j jjUI f^^^^J^l |_gj"iiiiU (_yk: 

jl Ijjju^^^jjilu JlSjJ,l (_yl3LLL>-VI sLlcS jjLa (^JiJJ^'J^' (j\LoL«JI JjvI j-JLi La 

3 al U II jjLj-a_o (jj_^.jJE_o (Jj-^ '~'\j ■■' ' "^ "' '' ij ° •■^'-i^ *— " '-^1 ' i^J 

j2>^ J I 4«LLa^SL>- Cji I II ( iij^aj CjLt_LA ^j^ j^ '^ * La ■ ^ ' '^ t JoJJ,l ^_^io LlL>- Jl I J 

1 i it .ijj i I II L_Lil VI ^^1 .^"1 -^Vl (_gjjj cjL<j/lj.i (j-c jl £Lj_Lj.i cjLj_Ljfc 

Sjijallil /o^VI sCLftiiJ i_gJJI (^JjJI 3 al Ull j^J^a (j^ Sj^L^saJI /"il^l .^^Vl 

. 1974 j^Li 
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ijoJIaJI SjBinll ijJLc 6^UJI ^109 



4 - ^j Jjo^ 

^ejjijl UjaPj ^irlsjl O'j.ljuj 
(JaiJi j< OUfcSl cW*>*-' ^'if'i' J-5W ^ 



J^.^1 ^1 


^tj"ji Ja« 


oTjli ^l^-ii 


SilkJl jJLap 


(Ol>-) 








37 


2.5 


91.5 


-kiJi 


38 


1.36 


51.5 


jUJi 


192 


2.08 


400 


^\ 


267 


5.94 


543 


lyJrS 



jr ji ^L-i js- iiiji jutL jjuii ji ovui^"^! jij^ (^ iiii^M. 
jUJi ^^ L,5C. 1^ 1020 JjUjj ^,^Ji\ ^ ^ 1 .48 JiUj -kiJi ^ jJ» 

J_4.C (2>C,J LaLc (j\JLJj3l jjLjtJJ V jLiLllj ''-"-I'll (_yjj^.2j J-<J-C (2>^ CJ JLalO 
Lilli ljoJL«JI OJjLsO /T'-^l (J"*-*-* (JJjL-uI (_5i^ TcjIoIj Jji L»S '^!-^-« (JT^i>2-^' 

iljl—LuLxiJI (_j^ (j7ij< \ Lx-yJ 1974 (»i-C CjVjljla (j^ CjJjcjj ■"■I-I .^^ yl jj| 

' '1^1 j" ' "*^l J^^ (3)/<i^j JjJljsJI (_y3 Sjijl^l '"'l-l .^^Vl Jj^jtii LcjiS^j 
12,7 J jUj L^I Ljjcv^ 2000 j»Li ^ ijj^ii^Vl ^ILkll jjL-a^,j^ j^jll,! 

^^ U , ,.jt1 JjutXl ^JS t"i \ <^jj\ 1 JLA ^1 1 ( I'njl^ ^^ " 1^ ■-' ' 1 1 ^jjQ jji^ tj^rr-* lJiJ) 

L^l Liv I LoLc 43 (2h« ^H^'^ I ' J ^ ' ^" (jJ 3_^j'-'^*^l 4^LLaJI j\\ ,^^ ^\ ^jJjla 
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6JLi^l 6>3lhJI LiP9J9:lXj 

• S aJLlILi 4.1;pJ,l 4lLkJI Amj] ^ rj^l La oM 
i—klUJtA j_ujiJ J oLaJo i^j!^ 4^LL> jjL-iiA jijj tJJJ LclLc (Jilo joJIjlj j-iSLjUJI 



Ijji (j-A-CjJ (j^ j-^ujuJI Lb jJLjtJ 5JjJLiJI 4^LLaJI J 'I '^ " (2>^ tijJjL>JI (_y3 
4 J I ri i tLj-S i^Lj-SjjjtA 4^LLai! (j-\~iiil~iTe-a (J'aILljejjIjjjj/I (j^j j jjU-aJll j>JUfc 
(j_a j-Sj^LJ La (jl (_j_L«_<iJ Cj^JJil » il U tl CjI j jjU-^iXI (j^j j-J-«-i j^Li-a-ftil 
dJl^" I riUj i_aj-LlijiJi,l (j^ cV^^i^*-'^' U^^ Xs -ajjue-a j^l ir^U ojui (_y^ jjJ_^JtA 
cl!L^LiIL>-VI 4 J J ll (_y^ «LlIL«JI L^jAJfcLijtAj jjLi-aJ,l aJJt 4_L<ukI jtsijj. d-La 
(j-C I " I -»■ J 1 1 jj^ijtj j-iSLflUJI ^ . ^" "■ L^IbjjJLa^ (ji VI 4£LLaJI (j-« ^J^ I'lijtl 

(j^ j_Lj_<lILll Ljj jJljej^ SjJljeIlIIj 'LjuI jJI J 'I '^tl (2>^ CjJjelLl (j-<->-J 
LULSj (_5-J-^ joJLlJI 4SLI4J V Llj^j Ll>.jJjJS[j (_gj" I ri a I.I U"" (_^l J 'I '^1 1 
(j-a d-iJLiJI (J^LilLa (_y^ (_y^^jJSj (_gj~ I ri a ^1 r-Ll:>o (_j^l j^Li-ail (j^JJ I J-<k 
jLjIL>-I ii^l^l u^ jJt ij^juJ>-^\ ,jjj ''^11 (2>:Jjui (j^ (3i>^-^'j i(<sJL«JI (JjJ 

y (r^J p ^ ^ * " 4-Jj1^ 0" ( til ^_^i^ L<i_AljL>-l (^3-^ ij-CuLUSCjO (j- G -L T t-U l^p-<-0 1 (j^ 

S^LLaJI JiJjljJ J 'I '^ " jj-allSj i-fjJ^5tJ 4^LLaJI pjj^j^ (_y3 SjLL>J,I 4j_^jJ,I 
» j'.^"" "J Vj 4SjJlJ V lji:>- JSi^J Ct^^J-'^ lSj" ' " ° '— ''-^ 'LLjIs CjLiiila (ji^ 

5_L--^Ljlj"i Mil (j-i-j_5 (ji . ^ . ^ .^" 1 1 J sLiLlII (j-« 3ljl'°i 3i^ L?J-^ '*-•-* (J^LillI 

(_yi (_j^jJ5_LSLj |_gj"i I II a (_5i^J 4^LLaJI JtJJ_^ jjLi^aJi 4jj£jjs^Lll (_yl^ (*i-^ 

.4^LiJI JjLlla 

jLUcVI ij^-n-i Jii-LJ LiJLa 3JjJlJIj 3jljii" i nil j^L-ail ,^_^ JiiajelJ ij-^^>-j 
i"i I II J I L^jSj 4jl .^" . ..^ j^Lusji (J5^ (jl (35>-«-i ij^'^' 5jjJlj>J,I j^L-aJkl (jl 

^ (j""! ^Ljl^ ^-^^^ U5^ o' U^-^ (JT^' jjLi-aJ,l Lai . ^j J ' ^ a S^H^ "^1 ^'.'^ 

.SjjjkIIIj 3^1 jJI jjL-ail 

■.^jJOjl eljl .^" . ..1 I J vl '^t I ^1 SjLJil'^l L'L'lS.<a-l -'_; • "^"11 \jjt (j-«-li3 



so 



J_4_giJ ^^JJI 4-jij[^JiJI LJ^t^l^l ijmLui] fjl^ ~iL^\Jal\ ^iljjjJJI ^Uail -I 

^ * ■ J Lr^ ?'3-i^^J-^^ J '^'"" S^3^ (.3-^ \j'-iti 4^liaJI jjij-a^ JL^uJiJJ 

LgJ^ <" I III (2>SL<Ji,l (»j-jjIj^-l!I ^LuiS JJlxIuj iSjjJija^ iJliLuiSj J^JJ (_gjjlj 
3riKII jj-mj-p^l JLSj i(_yXjL<jj! J< Mi t ^■ili,o"i°iVl 3riKII J^LiJ SjLjioIaJI (_y^ 

(_yi3Lj:b.l /ttjjiU (jjLjK 1974 aLc: (_^ Jo. 1^1 aIj^^LiSLU IjVjj 26 i^jLJil 
aLc (_y3 (_yJjjJI 3 al Ull j_^j^ .-.1^ I ,^^l jjLs Ij-p-lj i(<sJL«JI (_y^ A^jjlj^l 
(ji jiSjJkl (j^j '(1>^ U5t!-^ l^^3^^ (aJL«JI (_j^ a^jjIj^jJI (_ji3LLL>-l jJ^ 1974 

(_jj| «LiilSJI j< I II v^jl 3J i-<H!^ '—''_>* ?^j' J^^*^".' ' '"'' '^" • " 4_ij»£L!l aJJt 

. ^^^ j^l^l ^Iji: ^L^ jVjji 39 

SJlI iSJljLuJI iiJ>l^l^VI CjVjj^ t_^uo. i/oJLtJI (_yiSLj jilji: ^jijSl! IjVjJ 

(JjjLjiI uJ^ d-ilSLII l"i J I ii->- I jl aLc (_yJjLo (_jJI (Jj-aj (ji (3^-AJ LaLc (j^ 1 no-*- 

(3)j ( I )(j^IjJ^I C7^ cjULi^-vVI (> LlI^-vV LUSJ .^\jJl jlAil IjVjj 39 

.ailiaJI 3-ajV J^Vl Jj^Ia >l^ j^l^JI (_y^ Cxu^ 

(8) 

Jj'^ tiiTI jj<j»j jLaJI JLoj ij^ yj -x" mil Ja^JJI -2 

r'LL>o L4JSL! Ja-iill (j^ "-^Llx" Lt^ Jjt- i nil jLaj>-ij jiill iJ'-^J L^J-'^'^ 

jjLi-aJ,l ojui (_y^ '^JtJ ^ Jojiill (ji (_j_L«jiJ L^^ IjjJelLji V d_i^Lu^ '"'IjIt* (_yj| 

^LLi^l (j_a (jSLxJ (J^l-tlu ?r Mi<i \ aLi2J1 j-^ («J lJ^^J .^)_aIj>- (jj^^jca ijJSLduJ 

(J^ <"linl LlS-jJjJSj (ji Lo i JlSjJil (_yi3LLi>-VI ji (_yiLjLll (jj_^j^l (j^ SjJJ-3 

xjLi.^3^ (j^ (JjiaJI VI J->-JJ "^ '— 'tP' "^^J^i^?^ <lL>.j-o (_y3 CjJIjLo j^L-all ojui 

. L^_La LLa-illl r-l^^j^" ( III 

(7) Foley, G., Op, Cit. P, 189 

. 28-2 1 ^j^ ,\974 3jU cCL^jSM 
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6JLi^l 6>3lhJI LiP9J9:lXj 

.t_j^iLaII (_yjv^jjS[l!l ^jljjillj 5 J \l ,^",aVI a^iKtl J^l^ (_yi^ 'J^*^ ^^ 

600-26 (jrt-i La ^jl>y jLHI JLoj ^ LkiiJI ^Lo^l q\^ 1974 ^^Lc ,_yi£ 

7-jl^^ILi^ ^Jj's- t rill ^jjjo. ^_^ J^jilll ^_^ioLLL>.l Lai ijj_j_a^ (^^_jJLa L-flJl) jLiLa 
(_yl3LLL>.Vl (0iaJ<-O(jl (_yJI 'ijJj'^l CjL-uIjJJI jj i"mj i(Jj^jJ jLlLo 600-50 (j^J La 

JLoj (_y^ Ja_fl_Lll (j_o (_yl3LLL».VI (jl Ljjjii£.lj LAi-Ljjj Li^j LJJLi.l I jlj 
(_jJlj.>- (_5-i-«j L*!! J (jLs (Jj^jj ji-i-^ 700 (_jJlj^>- )«— Ljj (Jj-»- mil jjjo-j jLaJI 

(j_o («JL«JI liiM-^H^I (jl (4) ^j JjJUsJI (_y^ Lijij olj .(jJa jLlLo 100 

i(>L jLia 12,7 ^Ij^ ^1 (Jj-aj^ 2000 i^xLc a^jj^^Vl isLkJI jjL-a^ 

5-jjj i 11 3 al U tij 3_jjj_fl.>.'i/| 3 al UtI j \l .^^ t3i>^ O' J-*-^ '■-'^ (_,lr 

I j I ' ^ J Jl^j (jLjjJJ d-ja-ualj JJ^ (Jj^-LaJI ^L^J (j'j -iJJtjjiA 3^1 U ,".iVI 

J 'I 1^11 J jj U " I cLa-Lllj iLiLiiill «L>-L>JI j^>-j3 Lui Qji i<tjLL>- (_y3 1 ''^*' 

93 JLtJ ^jic J^jvjll ^o^ailll tiili tOJK *ljjj/ (j-ujtiiJI jji JjJljJI (J^I ol 
(_^_Lc (Jl t II tVI ' J * ' ' ^^ ' '■ (_7^l 'V^* <^11 (J II Mill jl LLo^S (2>^ clri-* tj^rr^ 
((/o_L.'»-iJI ') jlj " I "^ 3 ij I U 1 1 " -' ' j "^ 1 1 " L^Li utl iiiiroj ct^' '■^^ 'O^j'^' 
Lai j_ik j_Ju_lJI aLoI 7-jj_LaJil (J^>JI (jl :(Jj-2_i 5Jl I II III tc-lUojIlIj ifjjusj^l 
.4^jjtJj (jloj^l (_yJI (Jj-al^l pLuiVLj >> iii-a-Tt LtS (j n o Mill 4^Ua J^^ <"iiiil 
(Jjilalllj CjLLajj>J.lj jL:ejJI fj!s 5jlj.j>JI (jj_)Je-oj j-^^-JI T'lj-al (jj^j rWj-'' 
(_j_L«j (_jjJI (_gJj-tJI r-LoJiJVI ^^LLs ^^jjJaj (_jJI (jLcujVI LjcJj (jl jl i(_^jjJaJI 
La lilj .(jlsj'^l Lu^J^ (_yl^ (J IIP Mill Ji-b Jj-ajo (_ylll v2j>Lc.LfllII Sl^La^ 
,4^LLaJI (j^ L'J^i I J I , ^ ^ (jjixiijjji dJLs (j-<.2j^JaJI (j^ (_gl (_y3 (jLjijVI 7=^><-i 

(_yi^ SLpJI SjjIj o"ii III (j^ (JjLflUJI (j^ pj-':' i-i^Ji^l (jlSLoVLi (jl£ lil (jSLIj 

tiJj!i (_p-« (jL^ ^^*^ lUII ^j 110 Mill jjL.u£i_a (jLt-ujVI (J*"i ( III La l!il (jlaj'^l 7c_La_i_u 
4^ Lis (^j_A L« (jjJ * * 4_ja^j'^l (((J II Mill )) »_Lci3 (j^ CjjLl^tjJ (j■^->- ^j-iie-J (JjL^IlII 

S tijj-iJI r-L«JJVI 
jl J ir^'ir (jT^'>> r-LoJiJl (j^ 3^L(JI SlsLLJI ijJt tijij-iJI r-LajijVI 42LI3 
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(j-c »i 1 » II ^^jJ 2j->^ jilSal J J • ..^"llj I J^J^ J '^''^ (2>i5^^ ij.^ '■^'"^ 
aj_Jl^I J's i'i'iI /j-oJJj (j\s>-^jJu^\ SjjjI (jl jji 4j 1 no i"ill 4^LLaJI jjuu^ji 
J ' ^ ^ J La JL^I^I (_y3 jji (_gj|jjJI r-LoJijVlj iSijLi 4^ lis (J^LajJI 5jejI1J JiJJJJ 

jji 3j;vLojjVI ^ji>iJI u:j>Lc:mi *l_Li (jLa diljj i3_l1l».jijJlj4JI 51ti2JI (_^ 

jj_o3l aLoJ '"' I ■^"' V (_y£ I j I ^ I A" ^^^ joSLaHJI jajj d_LJLL>-jjJijjfc (Jji-cS ?Lb 
(Jj.£UO (_y:>.LaJJ2l (_j£.L2jJI (j,!^ 1— ijLallll cJljLo (jVI (_j^i^>-J . 3^jK J ,^-- ij 
<ij;>.LaJbVI Sjjijjil Cj^IcLAJLI J^juusLaji ^_, '' ^ J "' j J ' ^"' j "'^j"'„' Xs '—''j-P^'^' (.7^ 
-^lal^ ^liiJj^l 4^L^Vljji3j^>jlj^ltjjbtaJlc^jtj>>J IJl tj-i:U Ji^(_^l 
S3_lj>.1_oJlJVI Cj^LcLiHI *l_b t_gjja-j rii (_yla '.(j^ 3_j^LJii 3-jL»-i sLLa^l JLvi 

.(_jJL>JI (jj-ill ^L^ f-« J <n" I n"l JiS L^l jJj^U (_yjajSj Lxjjj 

(jLa 3j;vLojjVI cj>Lc:LflII tLb (<uj L5ji>iJI r-LaJLiVI t^jL^ tr^jtjso liLs 

lill j (j^ '( I rill (j^j^Lo CjLlo-u^-Laj-aj.>j 1 n 4^LLaiI jja-aju ^ U-»j , ,. jjLtujVI 
5 .^ , U II ^^^ 5jj^j_o I j "'i Lol (_y^l_oJjVI (J^LflHi! 5 ij I U 1 1 jj^LtaJI (ji 
<_jjLaIlII /<siaj«j3 (j^l (_jli^ CjjI^ J^j iA^jjj^jJlS l^JjjSij (2)SLaJ jl j»jjjj_ujjJl£ 
SjLajII i^jLjV^JIj (_ylL3jirill jUoVI (_y^ lij-?^ l5J>^' r-'-^'JJ'^' 4^Ll3 (_yk: 
(_gj"i III Uj J JJ U". Ilj tiijtLjJI (_, 1 r 3 'J 1 1-^ 1 1 CjLli_L!l (jl dJJi S.iSLj^'^I 
5j^ I :,^ll JjjJI (j-o jjiiSlII Sjji^ lSjAj LdJJJ ■ » J I U 1 1 j_y^ jj jjSnJ I 

(isiajLA JjLlLo (_y3 i"i I inl (_gjjjj| r-LoJjVI 4^LLaJ 5 ij I U 1 1 Lp-^jjSill jjl 

f_^\ I Jlj* LJJj^ J ' jj t^ ' U (J- l S T llu- U (_y^ ui^ ij^ ^' i—Ac.'i/lj /oJLlII Jjj 

(j-o jLJjJlil (JL>J,I i-iJ_pJ Cr^'-^ |_gj"i I II a f_j\c 4^LLaJI (^^^ i±jJjiJ>JI (jLj Jjill 
7cJl_i-aJi,l (j-u-fl-J «t_4.SL>iJ Vj I I II "tLa-ILa (J II J I LciLc (jl till j 3 -1 jll 5 I'll iiVI 

V iSjsr I II II J^kJI (<uJ-2lI (jj^VI (_yk: jLcicVI jjLa 4ji^j lOljLl^Vlj 

1 ,^j \i . ^ rt ^j^ tilxJe-Jl ^_^1 «Lal j_p ^^ I 111 ^1 ^jyj^2u2j i cjSnI^I ^1 jjj LtAj (^^JL^eJ 

(j-o-cisj d I ,^"1 , ,.tlj £1.>.LlI,I £Ll>-^ jjSJil I L^ul£Lal (J-4-U3 4^LLiJI (j-a <ij^L>JI 
<i-Lt;LiLaJI J 'I '^1 1 jj-j3 (JL>J,I \jJt (_5-3j i<i^l J jjL-iiA (j-* "-ftj"-^ J^J-y '-" 
j^jlillj Lp-^j-iS^j J^iii^lj VLoIa-l jii^'^l (J:>>JI Lij Lie. Li (jjL*A] Lj 5JajjjJ, I 
CjJljeJLj 4jijI jJI 4jjL;LiLaJI j 'I '^1 1 jsjijfc (2>^J 'J^'-^ J' J*^ '"'.' ^S!-*^?^' ^S^ 

.t_jLjSLII I jui (_y^ 3.^3. >UI Jjj-ajHI - 1>> ' " 

5 al U II J \l ,^ ^ j2>c: CjjJl^I (_yJI ifllxbVLi dji (_yJI Luk SjLiVI J15JJ 



ss 



6JLi^l 6>3lhJI LiP9J9:lXj 

CxJL^ (jlj (j,i Mitl Ji-b J'^^j LxJ L^J 43>Lc: V (_ylll j3^Ij jJ,I Khils 
(2>Jjj^j-il (j-JjjLJ-iiil (_yJI S^Lualj . L^JjjSi (_y3 'jj-i i_jJ(Jj (J no Mill 4_uiL>- 

tijifOMilLi 3iajjjJi,l 3_lILiII j^\ i^U JjLlLuj, LlJla 
(_^l Jj-oljJI (_,_ui.oJJI pUJ:,)?! 4lLL L^j '.^^"-j ajf.ioMill ^^LLJI -I 

.4^1^! iaLUJI -2 
.-.lUj^tlj jl-.,ll ^ 2ujlj^l 4^LkJI -3 
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I 



j^VLi (j^ 4JJI34JI SiLLaU jjLuJVI JUjLL^I (jl 

(jiLc (_ylll 3-i-c^U,l i_3jjJaJI CuuajJS JLaS i JjJLsJI 
aIjLJ-" I III (_yJI La-b (jl aj^juL^) \(jW> (_y3 (jl 1 n "tVl 
I J ^ I ,:^ -^Ij 3 .^ ,UII ^^ Sj^jIlII 4^LLaJI J vl .^ -^ 
CjLjj" I II aj (-_3jj_li jj_**-*^ «GL>.Ll1jv1 ^^* < 4_(_lLIj 
(jlS Jl^Jj JJ '^*^^ I M" ^. ^ ^^^ 5 JjLxJI Lls-^jJSjJI 

l^U»"iiiilj L^ tjLuJVI j^ (_^l jjL<-ail jo-l f.\^\ 

dlj-^l 4^j^ (_y^ Sj^jlll 4^lIaJI J.«jil<jl (jLujVI 
(JjI (J ihIj ijL^'i/lj jLajJI (_y3 4 iiii II «l3jJ 7-[jj2\j 

i_j^j>o -' j '■^ ' " LiulS (j-<->- (jl i I iitl i_aVl j-La (JL>J,I 
(_yJI LuLS (_;,.4i«JI cjl^pJI I jui JljLoj 1 ti _i" li I <i i_j\c 

(_yi (jLulJVI j 0" iiiIj I oil (j^ jil^l (_y^ Jlot'liiiVl 

4jj|^^| 4^LLaJ| j»l JiielLijilj <lacljjiuJI jj-icuJI jjjlaj 
(_^I1jv LULc (j_a «Lju_u1j CjL>-L(.iLA (3^J JljI^^H-* (J\ Ml ^ 
«lI ill pl^j_IL>.l /Q_j (j■^.>. J '"-^ »_i_uLjJ1 (jj_aJl lJs-u^lIIa 
Sx.jjli'iil (J::;e-o p^jjJlIIu (J:><J CjJL>-I (_yjJl SjjLjtjJI 
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aj'i li II (_y^J (jLuijVI q] Jj-2JI (jx. u^J^J ijLajJI (_yJLcl (_y3 (j-ixJI «^jJ 

(_fl_<iiIlSlj j<sJL«JI i—slj-Lsl <-Ji-^ J ■"■■ '- x-lm\Ii1\ Li>2JI (_flj-aIIlo (.7-^ 5jiIL«Ji,l 

' ^aj"j (<sJ 4jjl54il 4lliaU (jLuijVI JUj(1<jI (jLs liil j (_yJI 4^LbVLij 

(Jj ijLajJIj jL^'^l (_y^ 4^lj niW (ji'l ' 'ill JJJ I nl (_y3 I4JI <n"li III JjJlS. JLi^. 

«LaJjtJ jjl I j ''^ T (j;jj>-l CjIjjIj CjVl^^jjJajj plj,IL>-l ^"a jC^j jjLjijVI Jl>-I 
jjLjijal (Jl <n"iinl "iJiLol J .><ai jjlS "-^^Jj -sl^^l ^ '--' ' "^j ' (JjkJLJj "ijLj;*- ^_y3 
pl^pi-l (jt /oijjj iLijjjiajj ^jjI^^JI ^^IjUli pl^^ji-l jji 3_ul^4JI 5al Ult 
(Jl <"i I iiV A J I iiilu <ljjLoj j-liu 'L^^J (j-« Ij^Qa «1->- "IjjI^^JI (j-A^s-l^laJI 
LgJl <n"ii III (J.2ILilj Lju^jj) lj^IajCjJL^jIi(j-L>-I^IaJI i>JLii(jl VI <ijclj_iiiJI ^■^ • "H 
,^ijtJl (J-* ^.Jt!-'^ *^3~^' cJ '^ I 'i" I '"*' '-^^*^T 'j CjljLnJl j-A^ 
J^Lj (_y^ Cjj (j t^ La Jji Cjj /j ]r> jj^ jrt-^- 1 J-LaJ I Qi^ O' J-<»^i^l (j-«J 

HjljJI (jlalj^'i/ lilljij S-ul^^JI 3al UtI 1 J.<jju lIxJI^oLlo CjUt-iia^ -^3^J (_,lr 
JL^j H_gJ^LjJi,l (j-u^LkJI (j>-^' CJ-'l ^',^4" (j->-»-l>tiII tfAA TtJjlj J^ju J 
jjL?e_a CjIj ^" ' 0^11 (j-« «Lc^j_iIu) 4_4-iJ^I p ^ ^ '•' ' ' ^" (_^ ^j^jj-ill (J o^"i t nl 
U^ (Jj^jJI ^ ^ 1 1-^ " (_y3 J Qt" I n't CxJl^ C^' ^7h'>^' (j-*.»- I^IaJ I Lai i4jJjjiC. 
jjj^l 4jIjLj x-a LfcjjjJaj j<u Jiia 'Liial jjLitA 3""'J '" O'^ ct-'^'j VJJJ' 
4jj|^j^| 4Jj3-LLaJI Sjjj-3 cJajjjl JiSj i WjLJj' (J-" *'j-^' Sjl^ ^"a j ,':.^ f-^'j-^' 
(j^lj_cl (_y^ i"i 1 <" I iilj (j-L»-I^IaJI ojui 4_j^ Cj^ mi'iiI i_^JJI jijJI iSjJj^^ 
Qji <ijjj_aJI "illal^l (^j^LasI jj^ jsLiXI jj-o 5j-:JJ^ "-^Ll*^ 7"j-J ' Jj" LxJ SJlJJlC 
dij-iSiIJlj i3x.lj3JI (_y3 [4!^^ <"i I III j ij^jL£>\j^\ T-M . ^" . ..I (_^|ji'^ dJJjij jUtJI 

^3l3l-iJi.l (_y^ S-i-aUtjj ijSLj^'i/l SjLajil i^jLjV^JI (_^iiila54jjl^l (>i^l_jIaJI 
itlLiA x-a^ i L^jJI 4_uLij.^SLII cjLojLiJI jJL-ajl ' •« '^11 (j-* o^ ct^' '^iAo-'' 

S-Ia-ClulI I 4jjI^4JI (j" ^ I J I-^ 1 1 i_aVT j_jSjj-aVI (_ijjJI (_y^ (jl^ (jj^ I'ii*^^ u>2J' 
jjJaj ij\S i3 J r Ij Ml II ^ ■^ • "II x_o J '^^ LtS 4Ji VI iij\C.j\jX\ 3-aJii. (_j^ 

{1 ) Carr, D. E. Energy and the Earth Machine. 
W.W. Norton and coinpany,N.Y,USA,1976 P.l 16 
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^JjjJljj j\-^j js.ja-3 (j_o 5 al UtI J \l .^ ^ lt^ (_!-*-•-' Ct-^' S-^SLuISLlII CjWI 
^jjI^^JI (ji^ljUtl Jl Qt'ii III ^_ya jlj o"ii iiVI (2>a J.t.-v 'j-fJ^ Ij \1 ,^"al Lui^LLo 
(jtj LuU- l5J>" o' ^'>4J' 4HJaiI JbV (jl^ dJJjiJj i|^.il iro'^l ^^ Ijjsl 

jl u-^v jjLoijVI (_5-cj -iy-ijl o' JtJ^ 'iJj>^'j j'-*^'j (Oja-ii! (JL>J,I -^ • ■■■-'" 
' ' J ' ^ ' 1 1 ' S jii-l 3_lIL>JI 4^LLaJI jjL.iiA (jU «Q^jjLAj 411^ Lis jLyjIj cj^IIlII 

tlLIi i3_Ljlj^l ^sLLaJI JUji1<j/I 5jLc:Li j_iSLfll!l (_yJI (J>i-I 5j-o 4j «^j jls 

.(<uljJlj jaj>cll,l jJa-all 
L^JLJ-" I 111 (_ylll jjLi-aJ,! (j-a I 1 j " Ij ' '^ " ijjl^^l ^SLLaJI i".K Ml (jjl 
j_ii J^'llj 3^ I :,^llj 4c.ljjJK 5 A I", .^ ^ (j^ljii (_y3 ilieJjLj J-i^ tjl I litVl 
aL> T-"i ml (_yS J J '^"' Ct^ jjLjijVI JL>-I j_<ii^ «_<jiLlII (jj-ill ^L^J ^ 'l-Ji 
(2>C: I JUk LiajJ u^ JJJ^ tijJjLsJI (jl^ lilj if.Jjjjj's.W juljll 3_ul^l ^SLLaJI 

jjjjj ^ ^SLLaJI tfjufc JUjLLjjI (_yi«j La LJLi: SjLiVI (jLa SjjI^^II ialiaJI 

j_i^^pj|j . ,__)l3 1 j^ '^ I (2>o JlJJjlII (_yS di!i Jlju [4^1 JlJ-"i III (jSL<5-i (_7J-!I *^J-6^' 
LiJaLja^l Ij^l (j-ojJ ^jjI^^JI ^^IjUtl 5 U . ,.lj. 5 j'l ij jC 1 1 dalUtl JlJjj (_,lr 

(J5/Li- /<sJL«JI (_yS (_,^jJj_lS1iII jjU"II I j^l-^ lt^' i-Sjij-liJI tubjjij LxJlj 

^_^.>"^^_tSsIiJ I jjU"tl j_^^) (JlliJll jj_uj_u ^U*^ t^j:jj iii^tlj J '"-^ «_j_uLljl (j^^^j_^l 
^SLLiJI jjLi-iiA j^jj ij^juus (_jJI 4x.ljjJI 4_uSLaj 3^ r. ,^tl «_t^jjj j<sJL«JI (_y3 
(j-C (jJ-SLj La JlJ(_iI 4_ljIj.^I 3^LLaJI i^\ ju^ . 5j_i3 j CjLuiSLij j<ulj J's i"i t 
;- I J j 1 1 (j-* I j ,^\t ^■", ,.l |2>£L«J,I 3 al UtI duulS J-<UJU jl LikjSjJ ^_y3 aUoIJVI 
j—lJlIj (Jj <1ILjLj I". I iijt ^I^^JI 3^j.jji (jl A^Liilj '^ • "■^' «l^^l 3^jjji (ji^ 
^ ^1 .^11 (_jLa_»^l (jLa 4_lJ.cj I ' J^ 'V J ' ^ " *— ''j-^ iJ^^^J J-i-!^ J's i"i t 

( i^^J-A OJJ ''^"' ' * •^^^^J^^'s-i -n ^ "^ ' ' ' ^ '■^ J -n J , ,.^\\ i ^^j'^"* Oj*^ ' ' " ' ^ ^ ' ^' '^"aVl 

icLj^LLiVI jo-^IjjIj jtt^ljjLA Jji I'll L&JjLJ IjtJUjJ 4SLLaJI Jijjjjj sl^^JI 
(j^ 3_jJLc. 3->-JJ (_yJI iS'^3 '^ ?r^"^' (1>^ («-I U'^^*-J 3_LibUI (jjj_aJI (_yS Lai 
(JljJa 3 al U tl J vl .^ ^ j_3jJLI Sjjj;*- Sjjjjus LdLlA (j^ («J (j'^^^'J -"^'-^'"'^^ 
3j|jV 4jjI^4]| (j->^>-l^iaJI al jj-" I nl jjlSLaVLi jjK j2JS aj^j <J1!Ll<iSLij iJIjS^I 
^ ^>LiJI o^-^.W O^J '^l>4J' 4SLkJI jijj «Lol L^xk: JaaJIj oV^I 
(jLa (^L>JI I "'J '^'^ (_y3 Lai i(j-<^jj jl j»jj SjJ, 4_i^a;v (j^^tla i_>»-Jj (jl (3:iLcuJI 
.(_yibUI (_yS OjLjj (_ylll SJj^iiill dJLbj (j^ J-a'^' ' J^ 
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La (jLSLo (_y.3 «Lij_^ "'^J-' 4la:»-o iLiiJl (jlSLoVLi Tc-Jj-al JlS£ i/<JL«JI (_y3 

5_ljLij_4£LII iiJ^L<ji'i/l j-ic 4^LLaJI (j-« ^jL».LlL»-Lj L^JU^u 5 ^ U •. ^ SjJJijj 

4 Mij<" CJJl^ l5-*-" f-»^>Il (j^ ^j J '^11 oJLA (—ijlijejj iS-uLij^SLII 4^LLaJI (_yJI 

Lg^l jj-"lrnl jljJi,! SJVLj L^IaJj l_gjJJ-LilJI (j-« 0^ LT^'J ^tH'>4^' (j^i^ljUII 

4iLLaJI ^ Slblii oLj^(_j?lTt 4jjLij^I a^LUJI ^J^ SioLtll S jjojsJI cuV^I 

j_u^ JSLAj jj Lli LajLo Lji^ Li^(_ylllj s;l_j4]| LkjJjj (_pj| SlsLLiJI 4j^(_^ 

. 4llc J.JJ/ (_y3 JJJJ (^ Lj 
<tj>ol (jl 3_ul^l 4^LLaJI 4j4:vIj |_5 JJI |_^JLajJI I JLA ^LlJ ^ o^ ■^ 

5 Sj".! .J jCll 30! Ull jllIjjJ (_yjLjj^ jJj^ (JjJLiij (_y3 [4^1 JlJ-"ii III (j-« j-U-1 

5al U tl j_jj_^ J uic »_<jjL1II oJ-^' J^'j' 'J^ irjVjUm iTjIjiJ I JLA (_yk: 
.S-ul^^JI 3'al UtI . jt 1" (_ylll sl^^JI (j^^ljla 3U , ,.lj . 3^'il w /|<ll 
3al UtI Ji-Jjj JL»^ (_yS JlSljJI /<sJL«JI jj^V (_j^jjiJl jJI jjjjiijjjJI jjjju J 

LUic: Ijl jjs'^l IjUk c-jj <"i I ii'i V JLSj I «l>^l t>L>.l_^ 3t Ij. 4-uLij^<ll 

4jjI^I (j^^l^IaJI JUjujjI L4j^p-Li(_yl!l JjjJI (JJLa.l tTul^ dJjLiJl jJI (j' 

(Jj^ cjIjjjl2jJI (jiuLxa ij-uS jLiiHiuj ^<-^l_3 J*^ '"'.' j '~"'" ^<-^l1J' oj-^' cr^ 

(_Pslj_c.^l (j^ J-4JIJ 4jj|jjk 3JJ3.LL i_iJf 30 (jJI^^ liJjLiJl jJI (j^ jjl^ 4Jl 
t4-Ljl-ij^<!l 4lUaJI ^ JoIjILlo 200 JjLju La J^Loj 3_,^l :,^tlj 3_jc:Ij3JI 
(JAJ 5j_<IiLj_o sLij-^SJI /^LiJl (_y3 5j_uSjl (j^jvljlaJI jjJUfc J <n"i i nl (3^ («Jj 
jj^V jjj^jjj IjlJ iJoIjULlo 200 jl Jl^o JjI-«3 Cjjl^ L^J^J (jhJI ^lUaJI 
(2) Mcveigh, J,C.Sun Power, Pergamman Press, London, U.K. 1975. 



S8 



6^|^| 6JU1JI 

4_ul^^ iU^jvUa ( *tP^ (^ O' J-3^^ J^ ' ri'^jj-JI Cj^s^-i ^Llj jj-« O^ ^^^-^ 

(_j_Lc (J_4_tJ 4jjLij.^ CjI jJj^ ^^jjLaj /<u JlS (j\h 1910 (»i-C ;«-oj isl^j^JI (j-a 

.j3lj^LiS48l785 4^3.4^ La *lj^ aJ^^LU 88 ir^j^l c^i^ 1942 
1^ 5 al U II v^jL^j-ij «Ui«JI aLaI&I 3_uI^I aLij^<tl jijJjj jliil Ail 

(j^^l^la «_u-aj SjSLj^I 4^jJL 54 liJLui (jl^ 1922 aLc: (_yi3 njjji-'i/l JjjJI 

I /j" -^1 , ,. I |j_li_) Llj>.jJj is" ! 1 (j^ JS I'ltl Iji^J ^ _■ ' ^ -^ '-'^Ji '-^^'^ SjLaliil 
SjLitjJil CjuVjJI (^isl-i-a ^1 Jlju CjIi^j Sh ijS^ (O-I «uj-^SJI (j'^J 4jljjiIjJI 

\jJt (j-o CjLb^ I'Jutl 4jL^ ?-*J i4 lih-ie-a Cj L>- LlL>- I i . i iiLlII sLitJtA Cjljjl^j 
(jlSLoVu jtjj^i tiijj^j Cjj^Iaj Ji^ d_ul^^l (2rl^>-I^IaJI Lls-jJjjS^ CjjIS Q^^l 

/^j_Lc ^ J , ^ *.■ 1 1 (J_>-l JJ-* ^ij-^' «Lc^j_i_u t I I fi'*^ ^j A ,".ll (J_La «L>.jJlJ /cSj^tlll 

L^la 3jlJJL>. pj"l '-^"' (Jli-jl (<u dJJji^ ,5'.j^l Ull SjLfl^ J ,:^"aij f,\^\ J ,:^"al 

'I j-^l (_,lr jl^Ii-ik"^! J IjT (J-lLSjj L^I Jj-" I 111 5^^^ SJLlal (_yJ-«J l-x-o SJ^^LLaJl 
Cjli 3_lj1j^I ^^IjUII ,_JJl^I 4j(^ jii-l Jl3 Jij_u J1j_lojV1 tjl^J nJjUIl 
iSjLji Cjj «i"ii iilj CjLLu^iiill (_j^ (_yJ5Jj>Jl i_Ja^l (_jJI <iiL>.j «L(j| (yujr I'lll 
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i_^^ njj-^] 5jj5 liJLui (_yJI jLc (>ev 1946 aLc (_yli^ J-«-«J' (jr^ SJ^LLJI 

(jl 3'.j^l Ull j>Jl^ Ijji2^ (jl^ Ji^j iLaJ^ 175 L14I0 ^ i^ljtl J Ua (jLjj.A^ 
jjl x^l^lj I L^J J.«J<JI SjuLIo (j^ jikjJI (_>ia^ (_yJI i_Jjl Lx-a jfjtM 3_iSLuI£LjII 

■^ J 3 ■^ 1 ; ^^^-c i^! (2)SLj/<J ^^^LftjiJI 3\j^lUtl ajjtuj^ ' " 'J j tA (_ylll cj^lSLJuil 
^aliaJI jijJjl! *ljji 3J^LL Jjf «.Lli ^ jlIs (_ylLa5^l jU^jVI ^ La! 

<ijjjLa (^Ljj^ jjjjij SJ^UaJI aJJt '".t^'j JlSj 1 193 I aLc: (_y^ 5-uLij|j'\ll 

. Jalj ^}l£ 279 ,000 Sia^l isJL^J |_5^1uiJI j;lli)'l j-Lij .Sj^miII 

<ijjLlJI <ljJi,L«JI <_jj,j>JI Jljlj LuLLaj^ (_y^ (j^IbjjvLLj *LLi j<u Jl^S i(<sJLjl!I ijji 
C"~JJ^' J->^ (.7^ 13'" 5Jl>-Ij t-jj^^ (0-1 Ji^j . Jolj jJjS 100 1 1 3 ' " (_p 5j^ 

3Iar>J.I L^ t^^!-9 (jT^' S-lkiHI i2jjLu (_ylll ^JJjJI ^J>?JI Jl^^'^l 1 . j 1 n t 

• jjIJ^I ^ JjiAlLi dJp-liaJI ojijfc 
(_3jjijj 3_ul^^l 3 al UtI . J..IJIJ i_Jjj>-I Sj^-vj Cjj nrn\ dilj (_yJI 4^1 r^l 
L^jvLlJl ^jl^pj il 5j_L«j^ 5j^ Cjli ajjulII (_5i^ I-4JSJ sLul^j^il (Jill jJ_jJLI AjjiU 
sLujjj'ill j3'j-^^' (j^ S^jHo (_5-<fcJ Jalj ^1j^ 2-1,2 (j-a 

: xl^l (^ 4MJUA*;il ULUI 

j_uSLII 3ijji.o ^''^^ (jr^ ■ ■ I '-^"j 3_ul^l IflLLaJI J^^UIjjjLi j_iSLfllII ^jl 

(j-a A lih-ie^ Cjl^^H^ Ct^J Cj Lji Lii! I (j-« '^"'^4 (*'-i-^' j-a^l I JLA ^ ' '^"' '^.'J 
i3_jj|_^4]| 30! UtI J^ t"ii III (JliLJlSLol (2>c Sja-L^lj 5jJ-i^ (_,lr J J , ^ ^ 1 1 (Jjvl 
(3) Boyle.G., Living on tlie Sun, Marion Boyars, London, U.K. 1977 ,P. 6 1. 
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i^j-ui-ftJlJI ^^Uail ^bj (JJo-l VI «^l^l (_y^ C^-^ ^1^1 4^1JaJI (jl 

(jLa La 4.2iiJLO (_y3 (J no I'lll djLjil ■ '-' ^ • ""' Lojojia I LuSjSj aajj>J,l (_yjl^^l 
J S i"i t 5jlj.J>JLl jJjLjJ sl^^il (ji (<sJj(-l LuSj 1*1^^1 (j\j- I nl (_jJI i^jjj I J-<fc 
SjL^JlII (_ya I jui (jr-^ii '^j'wH*^' p'-^j' f-" 4li^li»^(J^J <AX^. ^1^3:^ jl J-:t^ 
pL«_Ju^LI ^kjusjjtX\ 3-fllajJ,l (_y^ 5.a-l 1 nil 5Jl».j (_,lr sl^^JI Jij <ir (jjj (Jji2j 

«L2_Ls_m (_y3 (_gjJ>JI > U . , >. 1 1 (JjiSj (_yJI i>JjJ-J I J-A -ij-SjJ IJ-uSlII (_j I rr l"lll 

J^ (jIj_l1S (_, in Ml pi < Mil 1 ijj"'^ jAA? "^ (j7^' (jlsUil (_y^ Lai iSjj^jiil 
L«j» (_, 1 r t (jjSLj 5.a-l I iiU SJl^j (_,lr (_g^j>Jl JaJLUaJl (_yJLlILjj sl^^Jl 'j -r' 
<_a>ll>.l aLo! (jil [lit, (j^ • JtH^' (_, 1111 Mill pbtiVl 3.1klo (_^ Jl^l >A 
aIjLo 3j-^' '-*-* 3Jjl-«-a (j-a JljVj (_fjj>-ij cLaiajLO (j^J (_gjj>Jl >U« ,>.tl ^^^ 
ilaJjL^l uljli 3.1kll,l (j^ liJjjalj tl>^l o^-^ '=ljlrj iiiili JjlS 0^1 <-iJl-i-A 
l_5j.jJl JaJLuaJl (_y3 j3j-^' o! ' ^ ^ ■^ "^ ' ^ ^ .Uj .>.tl v2jli <l2iill,l (_yJI «_i2JjJ,l 
(_yILll 3JL>J1 (_y-3j 3 al U II |jj}-ieJ AUaJ jlSI^I (_y3 jji (_Jjji.|j 3.aIalo (j^J 
(jl i3j I no Mill 3^1 Ull jjj^itj AUaJ jji 1 juk (jjjJelLll aUaJ (jLs Lui I j .':.al '"■ 
. jU" , ,.j La iJS (jl , >Uj« .>.ll SJjLjl^ f'S^ Lt^' Slj'ill jl >Uj , ,.jll jjfc sl^^Jl 

^^* * t t_jS^^ (^3^ lJ' 3-*^ 1 Ju^ 4^LLijl (jj^ica (j_a 5jL2lij_u>LJ (jLt-uJ J(l «ujl3 

f_^\ iSUaJl (j^ *>^ (j-* A \l A" , ,.\l I sl^^l jLijtA (Jj^Ja (_y3 sl^^Jl (j\s>-\jls 
(_gJLll (jj^jjtlll AUiu (_y3 joSjaHJl » jU" . ..I V LiJI jtxbl^l (j-oj isl^^Jl I j 1 1 -»■_■ 
3^1_LaJl (jj|j.jJE_o (j^ *j-^ Ct^ J j .^--11 JijSQjLi » jl-^" • " ' LLjSL! 4_l^ /n K~ t 
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r-lj^l 4SIJ3J 3 J I no Mill 3 al Ull JiLo L^Jilo S-ul^^Il 3al UtI ^ji 4.Sji>Jlj 

I j ><' oLLa-pKilj jLstjJl (_y^ ijjlj^l ^allaJlj j3^1j jJ,1 isLUj j-=£Jl 

(jlj I jj'a (jjj.jm jl Jl^a (_y^ joSLaHJl »_;U" , ,. 1 V 4^LLaJl ^j^ 4j»jjU j 'I '^ " 
ij-\->- (_gj jij-iiaJ 1 (j-oj 'OJ^^*^' \jJti (j,^»i (_5i^ J ii-i-!e-i (jl Lili^l Vi"m uLi (jl^ 
J "1 Ml a (JS Ml t ^«jjUII LjfcjijJ (_ylll 4£LLaJl J 'I '^ " (J^ <"ii 111 (j^ CjJLalLl 

(_ylL!l (j-LjljjJLij L^l J djLjLiLaJLi (jj^^SLa^ LiJI 4j1jlJ1 JlJLo (_5-«-i (jl (<u1jj 

(J^l (j^ (j^lj^l jsJLA ja^a (j^ < 1 1 ro ij (jl JljV LJJl^^ (J5 (jlj L^J^ (oSLajj 
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(ji TT—Ljie-i-aj i4_Lj(_LjJaJI ■ " ' I j 1-^ * 1 1 i>J-& jj-* a \I A" , ,.VI (_yi^ Ljjjji^ *-^Hi3 

ej^ l_gj I II i"i I iM I I j _; I '^ J J ,^^tl »_.U". . ..". (_ylll Sal Ull'a . J^ , ,it| j.a'^Li 
d-LjIj-^l 5^LLaJI d_L<i£ Ju<uJtJJ .SjijUJil <ijj|^^l i^LLaJI (J.<jja^ jj-* '^J. ' ".' 
■ - 1 J j 1 1 5_Cj_<jij 5_Ljlj^l 5 "ij ^1 UtI 5l->^ 5ja-l I iia L4I0 (J^l^ SjLc (_,lr 

I ' 1 1 "1 v^^ (_5-Il (.T-*^^ J' '*l>^l 3^j_<jij joSLajJI j_jj| ^ u ■ jjl Ijl>- ' •« '^11 

(jl^ (J^l_>. i-JuLxiajl jl jL.ix-1 ^J-Ltlu Jk^ *1^^1 <lC^ I 11*^ , £l * U ^" rtj «Lul^_iIl^ 

i-aljLjiai jjtTiiii 1 jjl'" J J , ^ ^ 1 1 (jSLflj (_jjJI 4^LLill 4j^ (jl (_yl»J l-X-« 3 Ijft 

(jl jLilLcVI tlA-t-i Lijii-i lil dj^LJcjj i_jj^Jl!I j^^u (j-ujJ Ijui (jl .<Ji!ljJi,l 

(_,_L«_J I JLjfc (jl i5^j I III! SjijS (_.iJi£La «_a LjJijJa Jt!-*-'^ ^tH'_J4" ^al UtI iuuoS 
3 j'ilj jll 3al Ull 4_L<i^ (jLs i—flj-siill jIJl2xj *I^4!I "A^j-uj '"• .^^-^"'1 lil 4Ji 

(jLs ^I^^JI S^jjji 1-.^^ I .^" I jl Lai iS.lL^'^I 3 ojSll Qji jl 25 (_yJI ^ ^ ■-i -> '" 

.CjIj^ (jJl-«J JjJLAJ 4^LLaJI Sjljj (_yJ-«J dlli 
^ ^ "^l , ^ -^ jj_c ^ ^ " -^ 1 1 tii^-LjJI (_JJlJ sLj^lS CjLo^Lla Cjj^jj I jl (jSj 
(_y^ j_lJL1II (JJljlxj <ijljLai^j «GufcL>olj <ij^j.jji (j-CJ La «LaiaJ^ (_^ sl^^JI 
(_j_Lc J J . ^ -w 1 1 (jLSLaVLj (jL3 <iuiCj.uj I j ' 1 ' "--■ j-J-»JJ ct-^' JjJL>JIj <ClCj^uj 
i_xji^ jOJ ^ LftJ^ I Jjl'' ^ J , ^ -w 1 1 (jS.4-1 (_7jJI 4^LLaJI 'Llo (2>c 3 1 J ^ « ^ SjA^ 

^_^| 3HJaJI 3j^ t_jLuo. (jl£!^VLij iSjj^JJ,! 3:;U:1I ^ 3jjljji 3Jp.U3 
3_i^j.^l 42LJaJLi 3_u3LiJI 3_u:3ljjJI cuVjUII JMi. ,j^ «l^l U^^Ji^j 

<di^ (-jjjia (Jj^Lv I ^'^ ' (_yji ijJjjalLo /«! I ii-v (_gV «USj.j>JI 3^LLaJL3 3Sj.:>JI 
Tt—i-L.^ 4_Ljl3Ljj 3JjL«_o J'\ i"ii j-aal Ljjijiaj lilj "ill^ji <illcj.jj< ?-i>^ Lt^ 

(4) Hickok,F., Handbook of Solar and Wind Energy, Cahners Publishing Company, Inc. Ma. USA, 
1975, P.58. 
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.^LCj-LoJI ^j^ X 4Jl:i^l X I /2 = ^j.j>JI ^Uall 
.4^USLILi ujjjiiA jojajsJI (_^jLjiJ dJjSLII tjlj^l i-j-iLv (j-« («J-«-i LiJSj 

3_lSj.^I ^aliaJI SJjU^ (_y^ 3JjS1IIj f<s.=t^l (_ylIjL«-o (_>iaJ5JLll Ll*3 I jl 

j\ niW Sjvl I riU (jLs Ij^jIj ^l£LJu JLJelu sl^^JI SJ^^Lla 3i:J=X. (jl i±xj^J 
LdJi (_,lrj i3JL:*j(JI jJaS J-i>" ?-" 3 j 1 iiLilLa (jjSj 5-ajl 1 ntl 3JjL«Jil ^^^ I jj^l 
<i_Lj|j^l SJj^vLLaJI <iLt^ jj^a )«-Jj-a )(_a djjjiLLLo Tcjj-aj 4jijj>JI 4^LLi!L3 
(JjijjL2^ (_y3 joSLaHll I '"^ I U", , ,.l 1 i^\S lilj , *l^^l i^Cj-LM i_jjiSLa (_y^ ujijjiiA 

4j aljii!! » jU" , ,.". Laj i«l^^l A£^j.cji ^^ /oSLaHjl (2>SL<Ji,l ^^j£. (j-a sLJLs i LbjJ 
5j^ (<t ' ' ^ '-^ *"' ' *i^4j1 a£jj>- 4jLj_LLaj «Lx-i3L>j1 tJliLa^U III ^_^^ ^ J , ^ ^ 1 1 ^j^ 

f_^ J L>J I j-A L«^j (j-^ ' ^ 3 ^^'' J J , ^ ^ 1 1 (2>^L<jj (_yi! I 4^ LiaJ I (2>c 3 ij ^ « " 
LuVjU^ ..,,„^ 3iiUaJI J^^ J^uo^l ^,U-,,„-, V LuL^ 3^KJ,I uuV^I 
oJLHi ciilj^j iS^Li ScLiSIj Jaju V 4jjI^I iJ^^LkJI (jV diljj iS^LJI 

(Jila 3 iil"i-^l 3 '.J ^ I U 1 1 f.\js^\ (j^J liJl£i»-VI I .J I ri t » J ' ^ J 3al UtI j^j-a *j^ 
(ji il cLtuiiJ ^Lij.^SL!l jJjJiLj |3itLii J^^l Jijjijallll Lol iLi^j£.j CjI m I riU 
iLcj-LM lI^jLS ijLa diLgij I ri tl (j_a (j-<_«_o jl 1-^ ' (j_4J^ iJ-<»-«J iIjI jJjJll tfj-ifc 

(jLSL^Li (jl I juk ,j-i-«-« o! (jr^k>^' 3-uLij^<ll ^aliaJI rLlilj JxjJI 'i-iSUj 

jsJu MJLa 3_ujLA jjJls. (j^ *'>^' 3^j.jj/ <-iijlj lil «iJi (_yi<j-«JI JL>J,I (_y3 «Li 
(_yi^ Ijlai. J'C I'iijcjLg.j I rill liJJj (_yi^ l^lj< I'll" (jl jl LoL^j 3\j^lUtl i_aLSjl 

(^yi^ ij-**:? ij^ ^ ""^' i_^''Vj3 jJjil (jl (j^ L*Luiu I j "■■-" 3Jj;vLLaJI 3^^ijj/ 

.3JL«JI <2jL:j.^I liilj 
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CjLC^j_i_u jj-« (Ji^:*-* jj-<i-*^ cJ-**^ J '^^ Lr^ Sj^^Iul 4_ul^^l ^'■^Ijl^tl £j| 

S? U^ ,>SL! . (4lili!l ^ 1^^ 27 -3 , 60) S^LcJI ^ >Llo 60-8 ,j_o tl^l 
^j i(3_uliJI (_y^ jLlol 10-5) S^LuJI (_y^ >Llo 22 -I I ^ sljjfciTjL^jjjj (_yk: 

l_gjl I rM jja3 Llili <l2lajJl,l ojui u^ 4_uljji SJjjvUa t-^jS^ j<u 4Ji Lulo^^llil 
«Lcj_iji (_5-Lc ilalj J-Lp ' ^ '^ ' (JjL«_j La 5tljj 3Jj;»-LLiJI (jLs jLLoI 4 I rio-»- 
^lj_<k d_Cj_<ji (jyi^ Jalj ^IjS 4 (_jJlj.>- /tlLLj i-<»-4J d-uOll (_y3 jLLoI '^ I ri o-»- 

«Lbj . sl^^JI (_y3 4^LLaJI 4j^ (_jlr j-fJ^ J'C I'll t jjjj sl^^JI 3x.j.jj/ (_y3 J-i^ 
3al UtI «_jjLiiLA (j-* (_gl jjiiTit sJlJI (Jj^ IJl». (_gjj^>jiaJI (j-« 4JL3 di!i (_,lr 
cIiIjLlIJI Jl^;>.i (j^ I jjl'' Jl^jjjlaj ^^^ CjLa^JjLA (_,lr Jj .^-^tl 3_u|^^| 

(_yi^ cjLj/Ll2JI ojui J 0" 1" "t (ji i_*jajj . ALajjfcVI x_»ij^ ^ ^u'l I ^^^ «Lul^^l 

aj-lJI (_y^ «lj_<-u slj.^1 iLcj-LM (JJlJ(_o (_5i^J sl^^JI A^j-uA ^ J t;^ -» 1 1 1 -ij^ll 

<jiiLfcL>ij| S^jjLA s-*^ Li^. Jl».I^I aL«JI (_jli>-j Jl>.I^I J.4AII J^Li. ji Jl».I^I 

3Jj3-Ua dLiiijI (oILuj (jl£ I jl La jLUcVI (j-^-tJ Jii-sl ijS-Ai (jjJ^s- sl^^JI 4SjL>. 
f_^ (O-SLjellll (_gjj|jjiaJI (j-o (jl^ I jl La S^jJlJi, cdJji^J ^^jjella jl Sib Li «iljjk 

. V a] ijr uM ^JJua 4:>-jJ 
sl^^l 5x.j I nl CjLjiLiS JLi-Li 5jL«JI (_y3 4j_5J>JI jL^j'i/l ■ ~ < I U ^ ^ (*>2jj 
CjLuLlSJI i>JLii jjl ^ U-.^\l a i—ijaj o^ 'lO^'^' (^jSLo^ I ^^« ' J LliljUaJLl (_y3 

(jlj—LiaJI A^j-x-i 4_Lijjj_o SjjjsJI jLuaj'ill oLLut^ I jl-^i jj^ Liiiijj (_ylll 
i<tjljLLJj tl^^l ^js>- «L<j/ljJ (_p3lj^l_i L^isLjjjl (j-« ^H^l ^i>?^' 4.>-^Ll,lj 
(5) Simmons, Wind Power, Noyes Data Corp., London England, 1975, P. 5. 
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i>jLji (j-^ iJ:<--^iJLi "ijjI^^JI 4^LLaJI (JLt^ (_y^ (jjj-aliJ, I (»j-2j L^-'i' ''^J'-^ 
3x.jjj/ (jjjLlSj (»j-2j 4jjj>JI jL-oj^I cjLLaja^ (jLa l*!! ji i^UjI^j^JI (j-L>-I^IaJI 

(_yj.c. *lj^l «Lc.j_<ji ,jjjLl£ /altJ (jl La 4_SJiila i_^ sl^^Jl lj'>^' (1>^ 7c-<jtA 
SJjjvUa (j-« 4j>oL(JI 4^LLiJI cLl<iS_i 3;1-uJI L^j^ (1)^-*^ uliLo^ljLA j<uJL2j -I 

i3_j_5.j>JI i_ajij_kiJI (_fl_LlJtA c^^o ^I^^JI i_jj^^ (j^ cjLojJjla j<uJl2j -2 

i_xJl£La «_a I.I iiLuJ sl^^JI 4^1i3 (ji f<S-C.j 4Ji 5-fljl i nil CjVjLjlII (_y3 Lijij J^J 

1 q I < "^ dJJjdj i>lj-^l 3-aLi;^ x_o t_ijj<Luj c^^l v^jli (_y^ L^l VI 3^jjJI 

,4^LLaJI lijjiS (_yjLlIu ijjjiaiiiejij 4I1^Lq Cjjia-iJe-il sl^^JI 5jlj.^v ^-^j m".«^"jI 

(_yi ;j< ' ^ " -> 1 1 1 I j J I'' ju<ii»J,lj 3_i£lSL!lj 3^j^L!l CjLo^mi /<uJl2j -3 
(j "^ 1 "1 1 II I'll , ,.l J ^ II jjLs i(JLj>J,l Ijlj* (_y3j .i—i-iS^pJIj -1J1 '^"11 cjVLjc^ 
p s 'rill cjIjjI jjL<i_t_j_i_ul ^jjjj ' >* n jj-« o*-^ ^-^1 •-* j'^j'^ (J-* (j"^ 1 1 ' ^ '■ ' 

I— il I II ->■ (j-« -" J '"^ 1" "■ LdJj-S iiJlilj-jLlJI ^JJua «L>.jJLi ji SJjjvLLaJI oLsou 
(J_«.j>o (_5-Lc SjjL^ I j I « -^j (JS i"i t I j 1 _; 1 ' ^" I SJ^^vLLaJI (_5i^ S^JJi,l (_fj^l 

.5_(SL<Jil i_2jjJaJI (_, I ii'^y 
CjI j cIiLjiLlSj aLl^JI ^ ''^"'\' J " L)"^ i—Sl jLjfcal ojijfc i|_jJ-i>iJ i_h^' ij-^J 

:<Li]llll CjL^LlSJu jiuLmJI f_^lxA^ i«l^^l ^-^''1 '--'■^1 ^_^Laj )<-jLl3 

:d«ill^i^taiLUt - 1 

(j£L«Jil (j-« ij-*^?:^ (Mi« <iJuji) SJjjIa SjJ, tl^^JI A^j-i^ ct^ (Jjj-cajsJI (jl 
d'.j^lUlt ^( Lu^jj^l ^1^ ijjjjLLaJI SiLaia ^^ i^JLalLa-VI 4^LLaJI AjljS i—il i ii->- 
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(Jji:>o 3Jj;vLLaJI (jlj tl^^JI il^icj-LM )«-J-<»->- C1j->^ <iILiu SsLflSlj (J-«J«3 "IjjI^^I 

«Lcj_<jiJ ^ J 1^ -»lll S^lj^l Jii-Li aj-Sj j^->- (J I It"! Ill (JjiAIu LuSLaS Sj-ui 
(_, Ir Jj , ^ ^ 1 1 J 3_L^j.^| ^sLlaJI 4jjL«I ^jLisLflj ^jLsju (»Ll2JI f<u tl>^l 
N 1 '^ (jLs liilj^ 'Ut!^ Jj.^^tl (2>SL<Ji.lj Sj^jll.! isLkJI 4j.<i£LI cIjIjjJl^j 

A iil"i-^l (IjL^j.u^I l1x:><j A M'-K-a 3»La£lj J.aju (j'Ajs-l^^l^l ^1 aLxj \'i'i\] 1 1 /|l.>.ai 

oj^j.jus (j_« J'^ i"i i^L-J ij-l-2j V CjI JjJijajJI jsJLA (jl i3x.j.jj/ 4jI (_5i^ (jjijJj 
3_3jji_a (j-a L'L.'L^<a-l i"»l . ..I J ^tl j>Jufc jjl jl I JlasI SijjJa lIjLjiLLilu aLlSJI 

(j_a 1 i is <n I j • " ■-! ' oL^j-cuJl r<U-^J d ^ h -^ t I CjLcj mil 4jjLajJI tIjlj'inU 

.(JJ/Ll2JI J-Sj-O (_7^ 1 j' " A \l ^"i , ,.VI (2>SL4J (_7^l 3^1 UtI OuutS C-il I 11-^ 

(_yj| SjLtJI (_y3 jj .^"-^t I Ljcij Llx^^l CjI j (_y3 L4I0 A \l A" , ,.VI (2^£L4J (j^^J 
lAjujaj^l L^ljj^j <iAllL>JLI ^I^^JI CjlCjjji (j-U 4^^L«JI (JiLfl-l Cj L-LCJe-'La (<u-uj 
oj^jHil 4^lla]l <=Lt-4^ i_p-«-i J^' (.3-'^*-'-* (*-"J (*-y (_y''-''g-''-U I J-<k (j-o L^^iiajlj 
ji j_jj«.^l (_j-L-it^m (jl .(JjLlUI S^pi jljilol (_yJx. 3 lil'-^l uljLcjjjiJI (_yi^ 
5j-S[_3 (_3-i^ J '^"^ * (Jl (j-£aIL>J.l ^^-^ .".tl «U^ij>. ^j_a * ^1^" , ,. t 4_x-idL>- 4_ui_Al 
(Jj^iSl (_yiaJ(3 lt^' «l_54ll <JliLcj_<j/ (JL:*-o (j^J Sj^jjII 4^LLaJI 4j^(j^ S^Lc 
■ I-* J U -^ 1 1 jLjJ.j>o ^ — " ■•- ^ I *^''^" ' "_' CjLajItt, I eJJt i_^i^ I^Lu^lj iTuQlII 
(I) (j^ S i"i tl (j-^-iJj -1 _; 1 1 ^"11 4_l1aC «L(jI I j ' 1 ' "--' J <nji II (_ylll djiaj^jiJI 

td^iHUhri^QLUt -2 

LsLjI jI IJlj>-Ij i-«>J 1^1 1 J J I II I ij-juu^^ il^ljli^ CjLj/Ll2JI eJJt J <i i~i" 
3_lJL<CL>.VI 3 al Ull 4_L*^ S^jjLA CjLcj I III! a'jJt (j^ \ j . ^ ^ 1 1 ,j.ajjj .3 Ijfi 
3-Jjij_«_«Jlj d—Lia^l CjuiLsoVI (_y3 ^l^^il 3^j-<-o )«-JJj3 (Jj/LjS '-*-'!j iJa-ia 
■< ' jS CjLijiLl^J 4jIjI I il<l_l sGIjLcu^j sl^^Jl M-^^* ijLsol SijJLAJ 4jJj.<jj(JI 
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S^Uil I L^lj iii"i 4^jj>-j 3Jj;vLLaJI oLsou joSLaHJI 5j.^;vi L-uhjIil AjvLv ijJLui 
^^"--1 I (3^-AJ ^l^^Jl 3x.j.jj/ (_y3 4_La^jJI Cjlj-Ltllll 3^jJLO (jLs aJi2j La (_yJI 
"ij-o )«-o L^ILijLS^ ij^' ij-* 3^L<-u (_p (_y3 "ijJoLLlI i^LLaJI iJliLuiS <— II I ri-*- (j-« 
^^"■^t I » jU" . ..J IJL^J .jjjjjjdl JLlS i_^ fj~il\ 2^^-^\\ ^jja 3 ij I U 1 1 3al UtI 



(_j_Lc ^lj.^1 tLcj-i^ (jjjLl£ j_a Jla^I ^j j'^^II cjuj/LLilLi \j . ^ ^ 1 1 jjl 
.-.I . ..I ^ ^ tl jj_a pj_(JI I J-A i_j_LLiljj i31jl°i (jljj (.T^i^ jl 3l_ift (jSLS-i L?'^ 

sLul^^JI i~»l ^.^«1l ijjjLi^ (jSUil (j^ (J-*^?^ ''-*i>^-" SjLjcILj/I CjI j £U^L>- Sj.^^1 

<1jj,|jj (_y^ cjLiJiLLiJI ojui SjijLa (3^j ' '^^^ 'V j ' ^ " <-^I^P-i! j <i~ < n't (_^l 

SJjjvUs J 1'' (_jlr SjL«JI (_y3 4X.J I nil 3_lILc. (jjSj lt-'J' .-<I A.^.tl tf JLA jjjG 

(_yi 5_i-jLij (j'^ II tiiljJjJil J_<t»jj iLuajf La^IjIj j_yjLij.^SLII jJjIlj tl^^ll 
I jl -T* jlj o"ii III Lxjjj LikjIjI jjQjj iJiiLcj_cuJI ijji (j-Lta (JLa^ (j-o-'^ 5jL«JI 

3x.j_<ji jlj^-* U'^-^^J iCjIcj I nil (j-« (JW^' ''-'^ (j-*-'^ (J-«-»J' (_jlr 4Jk3L>J,Lj 
JjV tiiljjj .<CLa^L<ji (_,lr UoLia. jdjil i_2L2jI /ojj 3-uJ(-a JjJls. (2>c tl^^JI 
(_jl^ LkjjjG i_JJ-a S^jjii <il>-Liil "ijjl^^l /"»! ^.^«tl ^-,'il ,^-^ SijjLA (j^ 
dilij Lij^tj tljI^vV 4^j>L!l uuUlj^VI jii-lj ^Lij<j<ll CjI jjjil 5js>Lj 
i_jj|^^l ^^« ' (jl^ 'j^^ ^^^'34^' i~<l ^,^.11 j^Ls lill j£ ijojjjj-aHJI sLlLi^ «ujI 

^^^Liilj j_yJL»JI jL^jj-yij (JjJuJllj I j ' "■^' 3Jj3-LLill -' J 1 ' ^"' (j-a <1jS_uISLjJ,I 

V 4Jl J^l t_^:aj (jyjjjJI ^L«JI ^ ^1^1 42LkJI J^uSiuii 3jiii;ILij 
(_yjjj(JI j<sJL«JI (_y^ ^I^^JI ijl^^»-l (j^ ^^^j'^'^'j '^^'j <jiiL<j<IjJlj ALiill (j-« JiJ 

i3^ljJljSjjL3Elli,l ^aliaJI i>jui J>LiLl<j,V4jJl£Lal iiJLufc(jl^ I jl La^^J^ Jj^ 
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(_j\c~j jLa_JI (Jjvljjj, ^Ir 3ji^ljJI (jiaLUI (jI-aLc jSLiuj-Jj^l (jSL-u (^SLIj 

/jjLlJ j_ilij j.AjJJ.1 \jJt i_^ (OJ J^j i£LlI,L«JI jL^jVI (LaJ^JLL lj-«jj^ SjLaliil 

.(_yJJJLll (<sJL«JLj 3 ? U" 1, 1 TT I rrU I jUfc TtjlllJ Ajiij ( I )(<i\j JjJiJsJI (_7^J .3_UjJlJI 

( 1 ) I^J Jj-»^ 



i^J-i^i 


i*j-3ii 


UJi 


S*Ul/J^ 


SjUjl/ji. 


S*Ul/J^ 


ajtJi/ja 


10.4 
11.3 
14.2 
10 
13.3 
12.6 
9.2 


4.6 
5 
6.3 
4.4 
5.9 
5.6 
4.1 


3.25 
5.4 
6.1 
3.4 
5.9 
3.8 
9.2 


1.4 
2.4 
2.7 
1.5 
2.6 
1.7 
4.1 
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(joLo ji 4jj_LO (_jJI (_yjLij,^SL!l jLuJI (JL»-ajl (jLojia L^ jolb (jPJI <iijjJaJI (j^ 

j_3jj j_A 5jL«JI (_y^ I '11^" I nil ja^ La (jl jl i<ijJU ' " ' I ■-" --■ I J " I _. I ri->- <il«^ 
(j^ LjI (jiajju V (jlj cdJi (jSLol La /<ul Jj Jl o»"i ii^U TcJL^ f_^[jj^ jjuu^ja 

• jJaiti! l^lo<" irij (_ylll 3_uLij,^£LII oljj'i/l 
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djj/ljj ij^jju^u (_jjiaIlSj "ijjI^^JI 4^LLaJI aI jjtlijil (jlSLol ij^ dLiSK^l (jl 

(—ALaJI I jj'a jlji3:J lIiLcLj ijJU^a ijL^ill lIiLcLj) I _. I ri-»- j.J-ijJ (Jj Lulii (J ri_il 

2u51_,j_^l djljdjlla ^j£ c^Wj^' -^jJ^' 2^1 j^e% (jrJ^L. J sl^^JI 

(_gJLll j-a'al J-ikJ ■ r- 1 J j I t d A I " -^ 1 1 CjLcj_cuJI Cx^o ^ ■^ I" -» " CjULiSLi (J-4JIJ 
(_yi^ j-iilLa I .lt-> (^Li^ jj>-VI i_jL>JI (j-oj ' ^ .'J 3 ?r'-'Jl Jri^ C7^ jojkLjiJ 

. dJl^" I rill i-^L». ijja ;-! ij j'^tl 
(_,lr Sjjiill j-3jJ (jjj i_ALaJlj (__>I=jjJI \-^J^ J-i'-'i ^^^ aLoI (j^aJ (j jl 
^jjl^^ll 3 al l-^tl J'^?-* lt^ (j-^j-aliJ, I (_,lr i-j^aJ 4Ji «_o i L14I0 (_gi (_y^ /oSL^elJI 

<i_Lj|j.^l S^LLiJI (Jj_5.:>o (^ylLll—citA djj/ljj i_^ ' '"' \' O'J^ oj'j-'^' 3Jl>- (jli- 

<U.%.^ (jljJJ (j.^ 4.1jiLlJI 3^J.J>JI (_jj5^>0 J-it (JjJ^iajLlu \j . ^ ^ 1 I jjl 

(jV IjJkJ 4J1I 5 t;^^M ^ LlJ^ LLaj .4jjLij^ ^^LL (_yJI 2luI^I ^J^a-LLJI 

(_ylll CjI ii I nil (_y3 3x.jjjJI liJJjJ Ltjj j-iijjj Sj-iilLa 5Jjj>-LLiII dJLsx. ^^Cj-lm 
w '' .'J 3 jJjJkl 4_cj_<ji j—iij (_jJI (_jJll1u i^JJj IjL&j 4Sjj>JI (J-Sjj (»j-2j 
jjl uLiilllJtA (iJliLijiji) lIiI JJ^ (_gi (_yjLij.^ jLu (_yl^ J J , ^ -^ 1 1 jo^ «La_LliILij 

iLobj^l ^L-all S«Lbl j! tijV^lj oljjiil JJi-ii-lJ ^-Li^ V I JL^ IjLjj 
tfjui ^JJ>■ (J-»-l (j-«j ^—''1 '-^--tl ijiijlj Luuj.^ I J ' ' ^ " Lt-Lo--v I.I u"" (_^l 
(_yjLij_^.SLII (Jj^jaHJI JL^c-a (_y3 (j-<j-ai>JLI »1 <il<!l ^^« ' AjLflj jiia 3JSL<iuJ,l 

lIoLj ^^^^jJLj IjLj-J ^:-^i-t3 jJ_Jj_:>o 5j_^j^l r^ ^ ' ^" (_p-« J^^^*^! (J-* «lx,^-<i:?E-4-l 

jLSLaal ^^ « ' j_yJI S^LusI i^LtuAj (_yjLij.^SL!l jJ^I 3x.jjj< (2>^ jJi-JI ^^« ■ 

.^^j^Ialllj 3.jjiljjJlj i±x:;ajJI JljS (JjJIjLo (_ylll ij'j.i-'^l 
43LLJI oJl^ JaLfllo-VI dJJi ^ \j,^:;ll'a ^lliaJI ^^jJ^-itll 3_lx^Li LoIj 
^jaj.:>iJ.I I JLA jj_* ^ *J ^^^1 ^^3-^3 I-4JI o<"i( til j2A-4-i LlA-Li^tJ ^ ^v'i~>- rt ^JlS Mil Cj. 
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(.[jj^ J'C Ml I 4jjLij.^SL1I 5al Ull (jj-iJ LJl-=>- Sj^jjII j3j-^'j i4^L>JI Jii^ 
(jAJj i<ij>-L>JI ^ ,>."Ti LaAJi^ L^l o<"ii III SjLclj CjUjLLajJI ijfScujj (Jii-ftlu 

(jjj>- <ijLjji L^J cJ^ I 2 (_^i^ Sjl J I nil SjjLLlJ (J.4JIJ Mi-<»-3 ii^^J-X-a CjIj_o 

50 «Gj^ (_yjLij^ jLu ^LLa^l I -j"^ I U". . ..I . j^i j_gi i3x.Lj< j-^jj-oI 50 I j'-i^'^ 

Sjjji^ (JiS^ LuS.4Jj iS^Lji Jalj 600 (JjLjj La Ji iSj.>-lj S^Lxj SjJ, ^^^JJ-oi 
(Jl <n"ii iiVI djijLJo £Luijj.^SL!l 7c_uL.iiil jjl UjijG I jl aJ^it QJj^\ «Ll4S (j-C, 
.4r:Ljj Jalj 100-60 (j;^ La Lla Oa-I^l lill^luij 
(J «n"i I ii" (jl T-I^^Hal jaJ JLaS CjI JjjLallll aJ-it uJ^ i—Aiui] (_>>-l (j-«J i-dJ jd 
■ U ' ■ ^ t S_Ljlj^l 5_ij^LLa]| 4^LL J^ (_^ jl t_AUJI ,jr: SJjIJJI 4^LLaJI 
dlLj-O (_jJI J '■^~ '^'^ ils^juus i_^i^ (_>I=j'^l Ll^rsJ 5j-fJ^ Cjuljj>- (_j^ sl^^JI 

J J < Ml "i 1 ■ U J ^ , :^ 1 1 ^l^^l I jui Jl <n"ii III j<u i3jujJ,l 4j^^jJI (_yi^ JLLjj'^I 

Q^Sj ^I^^I tjl^-^^ 4jlj_u (jl CLuL>-^ i«LuLjj_^ CjI jj^_a )t_a «u^_i-i3^_a CjLLjjj^ 
(_aL£ «lj^l (j-« OJ>^''-* i-LlLufc (jjSj (jl (jLjjIo (jS-X-1 4JL3 5jL«JI (_y3 Sj-ui 
(_jj|j.»- (_jJI J '^"' Ji^ Ijj I II t SijjJa ijluil -I 'J j*^!! jjj^j (j-ujjUJI Jj< ill"! 
(JlLo "ijjI^^JI 4^LLaJI (jj^jej JLa^ i_^ <l>.j|jJa^ SJjJlC sIjI ijJLufcj ip-jj i iii 

.«LuLo vIjLLujJJ (Jji I'l'll L^l <n" I III j<U <jliuljj>- (_y^ L^jj>-j i>\-jX\ 7C_u3 
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jUtjJI (jLs i^p^^Lj^ jjjjia 149 (_>=j'^l (_yl^ SjjljLJI 

^^-ILajhS ^^.tLa 361 «LIL>.L(.u_a La ^_^_LiAJ t-l) LLa_i:>J. 1 J 
L_3jjjt_«j i4_(aijLjJl «L>-LaLA ' /« * < '^ jj-*^>-^' l5' ^^J^ 
jUejJI J <" I rij ijljl-«j Jot" I III (jLcujVI (ji LjeJjLJ 
<ij| j^ r-LljV sljjji (_)!= I jX. 'i/ 1 (j-o JjJuiil Cj LLijj>J. I J 

La JSLl oL^)?! e^Lin^l »ljj ^LojjjJI j^IjJI ,_^ 
(_y^ jl 4 I II tLiJl (_^^ «lj-<-o 'il 'J J I iiilLi (J^^ja^ jji 

^j II ^LAJ ^1 I II t Jtl j_^)Ii_J_«_) cic- LJ^ J A^_jjlj .jLjC—lJI 

4JL3 "A^jjj '^'^ u^ ct^' 4^LLiJI J 'I '^ " i-alj Ml 111 

, J , ^" ,,.11 ^^^ cLoJLJeJ iJSIjLl (j^ iJjjajJI (_y3 •■^■^ 

si JlJL! I 1 j " Ijjij-iiA (_jj^Llll i_^ j.x^\ (JSji Loj 
La 1^1 S^Lusl-A^e" J^^-^ ''^'-^ -iILfllilj (jL^VI 

,4^LLaJI ijji \j-J^ LlILi1>-I IjJij-iiA-AjLflj 

'j_ ^^' ■"_' S^LLJI ^ SjljJl^ JI< mi! ijJLj_<fc 

S^j-jv I 'II " j'a ijjajJI ijja L^ji^ J J , ^ ^ 1 1 ^jl I ii'iVl 

i>LjJ,l I— ij I II i a pLijjl (_yJI i_gjjj (_yill jj,j>Jlj jiil 



5S 



6JLi^l 6>3lhJI LiP9J9:lXj 

JL£j ./ftiilLLa ^JS t"i \ j^^£^ *^J-^ '^Sjj>- ^j <<t L^-uoLiiejl /cJ ^^plalj t rill ^_^^ 
Ij—L^-lj 4.^»-^UI (JLiCi (_y3 SjjiLliiJI ojui (j^ A \l A", , ,.VI jj^ (jLcujVI (3S>-«-! 

(jJlII ,j_o j_uSL!I (_yk: IjiiLx JSLjiij cJljLo (_ylll >=tJI rl>o! liJll* dilji^ 
J^LLLjjjI i_j \ r (jLLJIj LuUaj^ (_y^ LJU. JjijlII ij;>==j Liaj i^oJUJI i_^ 
J'^JCu^l jji jijj.=eIILi [lit, I ' 1 jj La i^SL! i^sLLJI jlJjj (_y^ o Jui rl>aVl iaLL 

3alUII JljJjII Jij^j^ cUI <n"r.il (^SUj i_gjJI (j^^j|jJLj4JI 

jL=tJI (_^ 4jjIj^I 4lliaJI (j^ jaKjJ (j! (_yJj^' iLk^ Wi>^ J'^ '^i 

jLaiiJI (_^ SjjIj^I 4^1iaJLi J^u^2j liLo jjil I Jl^j I jui ^ Jsl ojS^ SjUJI 

(Jl-4-ci (_^l jJaJj (jl LJjLv jJ (jSL! i^ljILijiVI Jai- jj^ (.7-^ ^ij^ '^J-^ 
<L>.jJ ^-^J^ ^ ^1 'Lilliie-o Sjjj-3 iJJLlA (jl uJl>-jJ CjLLijj>J,Ij jLajJI jsJUfc 
^3jl^ liJUji (jil 5jjS-o CjLjvjJ 5 (j^ <JliLLajj>J,lj jLajJI (3'-*^ I (_r^ ^J^J-^^ 
jjtjJI -^ U . .. (_yi^ «m (j^J La jl ijjiillj ■»■ 1^ • "II (j^j La ^m 5jlj.jv 'l^jj (_y3 
La j_ik Sjlj.j>JI CjL^jJ i_^ fjij\-al\ \jJt (jl ijLLa'ill CjLla (3-a-C (_5i^ sLllj 
<L]>I ^" ( til * y-^~' ' '■ * (jLtuJjiiJ i^>-;tjS Ljjl^^ ljjL.i-£i_a jjSLtoiJ La J-Aj LlA I ' ^ * 

. (j\^jjjj(jtl r-LjJl jl 4£LLaJI JljJjJ (_y3 

7C_La_i_U (_^-L^ I U ^ . .." ^j ri t"lt1 <d * MiL^ t^j ri Q tllll ^_A ^ t tij \j jju-£2_a tiJ LlA 

f^ "■ a ^^1 .^" rtl < i>Lu,1 A^^j jL?t_j1 Jl L^-La «L(.ujLjJ1 *1jj_u 4_lxIdj'21 5pjl 
f_^ Ji. JlJ I j ' " J-^T I «i 1 11'^ (jl Li^ i^jjlj.^ ^^Lla J'C I'll t 4^LLaJI jui (j^ 
jj_a ^j riS * M ^>-*"' (*^ ' 'i*^ t-dLLAj ijLLi_alj r^^^ ij^l 0^^^^-^ Lr^' ^Lu,' Jri^^-^ 
3Ual , ,.11 3j I ii<i i°:i11 3 al Ull Jji:^ (j-*J 'J^' Cj^ J-'-^'-'-'iS i>LJi.l TtJajj/ (_,lr 
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(_,lr (jl I . J I fit iJjJS (J ri«i I'iilLi Lifc^G (jLs jLlo^l CjLIo 3I 1'' i (_,lr Sj^^jJ,! 
(j-o 3JL;*- (_^LlJlj (Js M mj -^ U , ,.tl (_ji^ L4J-0 -i>Ji i>Liil (j-o CjLflalaJI aJJt 
LjJLCia-l LJlj^ J'C I'iij La jjfc SjljjsJI CjL>.jJ (_y3 jjj'-^' I jbkj i^'-*^'^' lt^ 

(_gjlj.^l rjJLlJI 4_»;ial3 (ji la>Lo.l (JJLlA (jl (_yJI j^sVl j^Ui j-uijj 

(j^LiJI (Jj-ajill (_y^ JJ r'liiii L4S5 "i^juLJI (_j^ r-jjCUIj jljEjJI (_y^ r-j Jill I (j-u 

«L^*-jJ ^ ^ -^ "^ '" jl ' ■-* n "^ '^ Cj LLi_i:>J. 1 J jL^e-Jl ^^^ »_x^^l (j) > U ^ V t L<;_Lu 
SjLAoIa (_yJI |_£^liaJI i_a>ili.VI \jjt |_£)jLJ J ij>LJ,l (3*^ -^LjJijI «_o Sjlj^l 

^ ^j\j.^\ r-jolULa i(j;UJUJI llK (_y^ (_5jlj^l rjJlU SjJjII J^l^l 

1-4-4 oLlII (_5-I-C (j ri i"i II 4jijIiI ' I'-j ^ ' " j-j3Lj (j^ I i'?i'm llj LLijj>J, I J jLajJl 

d ^ j^.tl <"»1 ^.Utl ^ ^ ." LlJLu TtiajjJI (_5i^ ''l-J-ll CjLSjIo (j\j- I n't (_jjl (^jjj 

«L«j1| j_uG Qi^ J' 'U '"> '"ill 'iJtjIiLj ^LjJ 2 <ixiiiJe_La 5jlj.j». CjL>.jJ Cr^ 
J 'I '^11 t_ij_uiJ CjJljso (_y4a Sjjlj^^jjsJl 4^LLaJl Lol 1 1 Jls. >Ll[3 (j-ujiAil 

(J fi t"i 11 4 * Mil ' i^j ^ ' '■ t I 1 1 II t (J_u_l1j (_^j 2I (jJiaLj (_^ 5ji^j^jJ,l «Ljj1^jj>iJ1 

jljll CjLcLijiul (j^ (JSwiiuIO j>JLA 4jj 1 j.^^jj>J 1 4^LLaJl j^L-a^j i3 I ii^LlII f_j\c 
d-Lj^jjl ■"'! ^ .uti (_iIlS[l>.l (J^l^^ (j-*J O^j'^' (j^V (jr^ Sj^^jJll 'I » Mill 
LxJjJ 4J| d-ti^v^La 1 nlr aJL2j La (_jJI S^Luol n_^jj>-l t—lLjjilj ^^«j ' 1 j ' ^ « ■ 
CjLla (j^ J-"^' (^1 J '^"' "^ 3'-*^ ' (1>^ iJll LLljj>J, 1 J jLa-Jl 3JL>- (_y3 CjJJejJ 

.jLlaVl i-aVT (^jjjij 4jj1j^3jj>J1 ^sLkJl (j^ '-i^'J^ o'-^ jLlo'i/1 qjs SJjia 

Mia ' ^_..^tl J .^'a (_ji (j^j'i/1 (_y^ (_gjlj.j>Jl r-jjGJl (_yJI Ujiaj ^ o^j 
f_^ e\j-i \X 'L^iAm 5jjj-3 (_jJI J '^ ' I— 2j 1 11*^ jLLosI iJlilj-iiu^ 3^LjtA lt^J 

V (_yl]l ijj^jVl 5;;_.Ull (jl ^1 j^ju liilj (_y^ t_^j^lj w-.IU^^tlj jL=tJl 
^^j\j.j>\j\ j^ .^11 ui)l!i (_^1 (_^.>-»-^ jLLa'2 1 /">ij .".^ iS3-^ ■ (j^ ' '■ jjL^ILj 
i_5jlj^l rjalll (jyJI LijJiJ^ia iSjino Mill ^sLkJl jjij jL=tJl (_yk:^jj|_^JJl 
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(ji cl2_i_2.»- (_j_ijjiJI 3^-"^' ^ ^u;^ ^^ jjLtujVI <-iJjJl J^j i^\^j2 ij\j.>J\ 

,-> U , ,.tl ^Ir I j' " I JJ I ri'l JjjI 3 Lfi jLlol 3^ T* ' (_,!'' i_>^j'^' *j'j-^ ^-^j-^ 

J '^ "a (_y3 /oJL«JI JLuiu (_y^ J ' ^ ^j La (_yJI LjjJaJ jj jji.^1 i_iJL>JI ,ya 

J « ■-' ' ^>-o_-^LJ jL^tjJI (jiajuj jL^alj CjIjj-»- jtl -^jl-^ , ,. i^\ UjL>-^ cLLiSJI 

5j1^^j>j1 cL:i>jj L)3^ Lx-Lu ■*■ '-^ ' '■'' (_^i^ ^ ,>>A"». ' rt 5jl^^.j^ 4_:vjJ J^jv^ ^^_l<u3 

JUS ijJt (_ylll SjLlJJi,! (_y^ SJljLuJI ^xvUII i_aj^>iaJI SjLjiJa jj* ;>' 'I (_yi£: 

sQjLj d_j_<Ii (_5-S-jJ (jl (_yJI 3'-<^'^' (.7^ ^j'j'^'^' "^J-^ ^::;e-(J i-«-ijJ isLj/ljjJI 

. jljll a'j-^ SjjIj^I ^^'il .^-^tl (_yj|j 3iil"-^l 

3jjio '^J-^ I 5jjJl>- (_y3 jLLo'iil CjLIo j t* (.3-^ j>LJilj TtiajjJI isLxa (j^ '^^^ 
jjj (_7^i->- I j-<k 3 al UtI J I ,^^ J^ <" I III I j '"^ T LJLv Sj^jliil Lp-jJjjS^jJI 

3^jL2JI cjLajjj^l f_jjs fi K" i I iij ijj'-*^"^' i>jui (Jiu (_,lr SjjLJI tfLJll ijjjl^ 

. jJU-all I jufc J^ <"iiiiV 3_lUj(JI i_xJl^j>JI (j^ 



CuIjLi^Ij (<si:j (j>U 3111^1^ j-ii: .-.I Uj^t Ij jl ^ .11 ^ 3jjlj^l ^sLLaJI 
Jjj I II (__>l3_pju 4jolr ji «Ll».^jjS[j Cj^'C i"ia Ji:»-j3 V <lj| ^ , ^" -^ 1 1 j »| pUII 
jjo-all I JLjfc J^LiLLj,! aLoI ^SLjJI 03^ '^J ' '-J-* ^LlaJI jji^a J^IjLLjjI 
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2luLij^ 5ii5tx cLiJV 4j^iLail uuljUiDj^VI ^j.^uSL!l jLII^^^LUJI ^ 

100 u-i\^^ 3t 1 I ojui Jlo SjJlS C^l^ lil Sj-oUtJj j-uljjjl ^ (>j>m 

SjLai^VI 5j^ jj^ jjjLiil ajjt Jlo (_yk: aIjlsVI (_y^ 5a^L>JI cj1^jJ;JIj 
> 1 1 J (Jj j_jju>JI j-asLj I". I iijl cj LLijj>J, I J jLajJI (_y^ 5jlj.j>JI t^j\^ (j-« 

(J iii'ij-aJI /<sJL«JI jjjjj 1881 aLc (jyji^ .(jLojJI ijja J^l^ U>^ (j^'_?^ Lkj-4^ 

(_ji^ iJ-«-«j ijjLjtj cjLLiJtA sLJiijI jjl£Lal (2>^ jjjlSLsij ''sljl (JLjJjj-ojIj iiJL>- 

jj_a tJliL-i-jj tii^ll «L)L^ Ct-^ lS' *tJl>^ ' /I .^ t ^j-« * )j-5j SjJ, 3-. "^^ J«_ctf3^_a 

i—xj^jHj 45K rj3^ (_j iii't^^l (jj/jii^il aL^ 1 930- 1 929 ajlal\ . ^■^"■' njj^l I j^jk 
i_xajLJf j^ 3 .J I U 1 1 tfLJilj (_jjjilj t2xjl£j 3 I ii^LlII f_j\c 3 U ^ 1 1 i_xj^j;ij ji^K 

(_j_Lc (J_«jiJj JaljLJLLO 22 ^ U -- 1 1 5j^ (JjjlSj i«LLaj>J,l ^1 jja-JI (j-« Jj-«-i 
4:>.jJ 26 j>jljL.S_a j^l_«.c3l j>Li_aj -> 1^ ...11 j>Lj^ (j^ SjljjsJI 'l^jj i_^ 3j^ 

oLiIlj '"•_'! j"'j j"" 3->-jJ 81 5_La-l I nil j>LJ,l Sjlj.^ ^-^j-^ Lijl^ jl iijjjL^j^ 
.CjjL^jj^ 3^jJ 55 jlua 700 jjor (_,lr SjjioJI 
.(jljJLo^Lo iUjJaj j<u-o I 60 "J 1-^ " i_j^jji j-^ j>LJll (J-S-ij J^l^ aL^ Ji^j 

cj>l£.<iiil t_^j-cuj c^iSjj ^ 1 930- 1 929 S^iiJI J>L^ Sjj^Jdl Sia^l cJiHilj 
t_gj"iinllj S^jSLa^j 3jolr LixJl^ jjK clip's i°:ia (jl jlSI^^Ij i ji^K L^^lj (_ylll 
'"'JJ ' ^:0 Mijll A^LiJIj i_ajL«Ji,l (j^j SjHAll LiUj (_y^ jijLjJI (_yjvjJ5JSllJI 

I I 1 i"i II (jLSLo"^Li <tjLA Ttjj^l LxjO I Jui Lj-ajJ (_5-!l Ji^J^ 3-ij.Jso auI (j-* J-i^ 

<jii>LSLJlj5 "J " j -^ I J liJJ JlSj j-=tJI oLj-o 4^^Jlo ,2>^ 4^Ll!I Ijir^llj JSIlll 

(1) Hagen, A.W. Thermal Energy From The Sea Noyes Data Corporation London, I975,P. 3. 
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i—iiilUI (^S^-al Ji^J i5jljj>JI (JL2jjV 5J1jl3j 4^^Lo ^— ''I •■^^ Cjlii jlj^ jijj 

J.>.i jj^ Ji^j iJLsJ,! I jui (_y^ 3 S'r t /n KTi f_j oUII ^-^1 .^"i-^VI CjI j CjL^jsJI 
<dji I jui ^aUaJI jju-a^ J^Ulij,! o^^^ ''^ (1>^ J'-?^' '■J-* (jr^ (^lo^-*-" 

(2) < . < r 

(JLsC-O 4 J I ri tj-a 3^J_<I< lJj_L>-J (jj_2JI I Jui (j-* CJ LLujUliJ I iJjIjI (jy^J 

2L^j_<iJI <rjjLLi.l JLSj ,.-.1 U J ^tlj jLjtJI (_y^ SjjIj^I 321iaJI J>LiIxajl 

(_ji IjHa 430 (3-*^ (j-^ *-^jW^' ''LJil 7C-U3 (oILu-u (jijj iSjjio "^j-^ 20 ajljJoji 
^cu^AJusHi I j "■■^' 4Sj_Ja]l iJjjaL^ L*!! ji iiJlil^p^^Lp 4 iUjIaj (jl^p^ ejl^^ i_!^jjI 

l_^ (jjL^LLoJ i_y:2-XS>-J (_pLli_l ^ J U ^ ' 1 1 3^LLaJ| jjLl,a^ jijUj <Jl!J_L4J (_j^'j 
.dll M I riQ-^l (oJLc. (_y3 SJLjI I rill l_2j^>jajl I .J I il t 

3^LLaJI j^ijLiSM ^se^ "^-^^-^ l£>*"' *J-* ALiJjiVI ijj CjI m" i nil .U , ,.ljl (_5-3j 
dlj-jJ-Ljfc (_y5Lj^'i/l (jjiJ-i^I,! 7-^pSI JtiS w-.l Uj^t Ij jUejJI (_y3 4jj1jj>JI 
jJ_<i_t_J CjLLa_5e_a jjL<iJtjj_ul ^ '-^ - "Ij * IjLjfc 4^LLiJ1 jjo-ii-a jJ^LiItj_ul ^jj_ujJlj1 
jjtjiu L^l CjIjUlII jsJUfc (j^Li-iiik. (j-oj I jLJc-Jl (JJlJ 3jj '^'^ CjljLc. i_^i^ 
CjL-Luj^ ^Jj^ t"il ^_^ L^l ot*} ( 111 (2>^«-4-i LflA_ij*_j cLciinj^-La Sjl^j.^^ CjL^-jJ lt^^ 

J ' '^ 1' al o"i itVI J ^" 'I Llil ijtj I rill iJSIji (_5-3j id-UUj.^ CjI jJjJlJ tiaJjJ 

Jl <i ■»" ml (j'-^l (j^j'^ <::jJo-l (_ylll ijSljj^'^l oU^UJI ^1 \jjt 4^LLaJI 

(jj/jjjjj jjji aLJj jjjjiij^jJI vlaj ."»l U-»-t I ^"a jl-^ .tl ^ 1 1 5jj ,^^.11 .-iljl .11 
r-jjCllI jJ>LiIIj_ul ^ISLal «L_uljjJ (j-L^I-^' (J-* "-^i/^ Q ""' ' "^-^jLmLa 4_«_aL>. jj-« 

(2) Herman. S.W.(Energy Futures), Ballinger Publishing Co. Cambridge. Mass. U.S.A. 1977 .P. 152. 

(3) Hagen, op.Cit p2. 

(4) Herman, S.W.op.cit. P. 150. 
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AjJcUj I ijyj^J-lJ\ jLc. (_yi^ J-<»-«J SlIiLa^ (Jjjulj (_y^ jUcjJI f_^ (_gjlj^l 

(j^jjjUjI (j-o ^jl^*^' j^' '-*' 'Lt^W>^ jJj^ Ja^j^ [j-Ujjj (JjJLIjJ (_y^ cdJi 

«Vjjk jljCIcI j-ia cLfljLjiJI jtt^VjLjtA (_y^ tjjj . n ij-aJl si <iUll I jl-i«" . ..I f_^\ 

I LUijI (J-ij i>jjtjj Sjlj.jv sLs-jJ (jLs «m TcJajji (_^i^ , U . , >. 1 1 J2j (j-<->- 'iJi 
i—iliSLo (_y3 4.ajiiSj /<ijj j<u (j^jjjj Jj< .""t (_ji Jot", rij /JijI-lII ^\X\ jLi^-J O^J 

i>l->ij| ^j^^j I n't SjjjJI ojui I'lljU-^ jjl i±ix>-j . (_fl!;SLl,l TTj"^ CT^l '^' *— ^"'^J 

jljtaJI (_y3 3jjIj.j>JI 4£LLaJI J^ <"ii III j_y^ (J-lLoL«JI (j-o jji.T(Jj^ j.4la aj 

(Jl q<"li iilj I ''^j' sLSmi SjjjJI (Jl 0»" I III i_^i^ (_y:a_Uj IS-Q^Llo djLALJv 3j.£L3 

(j-GjSjj_a2l lyGjS^] QJS (_5-3j iCjLLujjIJI (Jj< i"i" (_y3 (j^jij^l (J JlJ Luj^VI 
La^^^yJal Mitl (_jlr L^LiJl jjjj jje_JI ij^j^ (_y3 JLlIjIlII 3ia:a^ sLAJl 7-^pSI 
jsLJll I U J U -^ j_a (_ajJl£i (j-* JljSQJLi (Ji2j (J-«J>JI I Jlj* (jl 'QJJ ' " tj-aJI (J-«-2 
t_xJU. (j^ <iXJj .(ysLiil (_yJI j-=tJI JJ<^ (>a -SjLJI *UiI SiaUJI SJj^iaJI 
i^^^^LiiJI (_yJI jjajJI Q^j^ Qji SjJjjJll dUj-^Sjl (Jil clip's i"ia 7"J-tiJ J^l 
(j-a SjJ^im S^LLiJI A>> V" I ii"t (jl (_yj«_Uj lS-(j^LLa <ijLAL>- S^^^Ls 7-^p^ I jj 

(Jijj (_5Jdl (j-Ls-jjjia^JI r-LjJlj *l-«i! (_^Lij.^SLII (JjlallLi (»LlHI (_y3 (j^jjjlll 
ij\~i£j-Lji (_yJI LSLj^i (_y3 ij^jill A^i«JI 3 I III iij^ cjJl^ 1974 aLc (_y3 

ISO L,^ (5jLJI jJ 1^1,1 (5) 

ISO ^j^ .(^jLJI jjinlj (6) 
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<Lj_L3 (JjIj-C 3_jI Jl^^ 2 4Ji (j-Cojjfail JliLaji dja-uj CjjI£j .CjLLajj>J,lj 
U J ■ '^ 3 al U tl ^ ^ J I ,^ tl I "i ^ J\t J " , ,.V 3 J ,jj ->-1 . - . I U ^ ^ ^ I : I ^1 ^ ? 

(Jalj jjj^ (_flj| 100) ilaljULLalOO L^jJLS 4jjj;^ Siaja^ tLiJi jjLs -tji^J 

:4*riUl) ail^l jLs^l 

iL^i^Lllt^V 4^>m Lp-^jjSLlII >apj V (_ylll jjL-all (j>nt i^JLLa Jl^-jj 

(j-a (Jj-jso LjJL^v Sj-Sj^m d_Lj>-^j is" 1 1 CjLlLuiJII (jLs ,_p3j3l tzIs-lm l1*j>o 

(J^ <" I 111 (jLSL^I »(_, Ml (J^ ij-^ ' • 1 1-^""' (_ylll 3 J \l ,^"aVI J^l^jiJI 3x.jji:j=^ 
Cjl^-j-tTi-U (j-« «LcjjiJa^ 5jL«JI (_ji L&JJi:>o 3 Ij ^ . ^ 4 liK" 1 4£LLaJI jjij,a^ 
LUajlijJLufcj njjji-'i/l jjL-all 3 ,,.al :^j. .lUtl 4j^j jIjlxoj^I^ Sj^L-olsVI 

Ij-^^ jLjJjl JlJLJ TC—UoIj J S |"| t I j • "■^ ' (__)Ioj^ CjIJiJ i_^\ <ij5-LiII (J^I^jlII 

^ Lkj-ji: ,2>c: ' M".-^" V .-.lUj^tlj jLjtJI (_y^ SjjIj^I isliaJlj lisliaJI 
jijUj ' '-^ .'"j " LgJ^^ <" I III (jlj <ia^L>JI L^^'C i"ia L^ jjl lij-p- i^LLaJI j^Li-ilA 

f_jJS 4jjIj.j>JI 30! Ull J^ <"iiiil jjlSLol jijjj wjjj ''^^^J (_yjj/L<j/'^l Jaj Mill (jl 
tfLi/sj TtlajjJI j>Llo (j^j SjljjsJI 'La-jJ (_5-3 ^J"^ J-^->* J^ iJl! LLajj>J, I J jLa-JI 
I . J I iillj i5jL«JI (_y3 5^3^ ^-^J-^ '^ ij-^ 3j-^' ''-'^ <J^ ^ *— *tH*t' 3'-*^"^' 
3jljj>- vIjLvjJ 3j>^ Ct^ (_)-*-•-* Lt^' CjLLa:>J,l 5«Lfl^ (jl cLaji>. jji dJJj ^^^^ 

t^LJl Jj Ir^ll (7) 
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tcjIoI^Ij ijJj^^IUJIj jojajill i_^i^ ij-*-*^ Ct-^' . ~ < I U -» -1 1 1 7.30 .ijjL>- (_j.3 S^LflSLi 

i3jlj.:>JI CjL>.jJ (_y^ jJjGjlx ^^J"-^ J-^J-' "-laj.-^ tfjl o""!! Ill aLoI LSjLc J's i" "t 2 
»1 Ml iV ^-Oii^La (j^Lo^l j-iSI (jl ^^_;'^->" Oj-^J f'^ JS i"i t (Jj-ill (2>Sjuj 
Sjiil^l 3.1kll,l liUj |_^l ijjjjl jJ,! ij\j Sj^jaiJI jIsLill (_yi .-.It tl aJJt Jia 

c-L«jiVI 4jjjSLa i^jji^v 23 , 5j ?ljIL<j/2l Jai- JLui 23 . 5 (_p3jjLll .UjU-^ ^j^u 

ijjisl-iil (j^ l^ia ^_jlr I SjUJI (_y3 (jjSi S-lLiiil ojijfc (_y3 SJaSLJI (_, mo miII 
(jl AJ »lj" I iiVI Jai. (j^ Ijju^^ii^'^l i_Jjj>.'^l (jlajjiJI ■ U J U -^ ^Ir 3ji^ljJI 
I. ilr ^1 (jyl^ OJ^ criJ-'^'j (_jJi <i Mill (2y jl^^tl (2>^ LaJlaj I ij I III (jIsLcil j>J-<k 
JL>.|jj 4-ulS^lj TT I iij Lx-« (j-LiLaill (_y^ SjljLtuJI SjLjJlJoJI S^ij^^u I^Lj (J^i 
(^,_Lc 4_La^>J,l J j< i" i " (jSL«i,l iJM (Jji:aJ (J'-'^^'j ttU iiitl (jru (_gjlj.jv ^J^^ 

, <d i I nil jl J-« 

Jijjb*. (_y3 TcJixJI f_j\r Sjlj^jsJI 3->-jJ L)3^ : 3-lILiII Sjjj-^iJI LJJl>.^ 4jjI jUI 
(j-o I j*^ 1 ' " «LuLo cLiiLj (_y3 .ijjLjsJI ojui (j-*^ (_jjjjj SjjIa ''-^J-^ 27-25 
(_jj|^jv (_^l J ' ^" t »_jj_t^| (jIoLiJtjVu Sjlj.:>JI "i^J^i JL>-G j<u -^p-a I 00_50 

(_^ )«_jj_<aJI (jIoLiJtjVI \jJt i_2jj(jj ^p^ 200 (3-4-c (_5-l^ ^iJ^ '— '"-^J-^ '^ 
3jlj.j>JI <ij»-jj JL>-Lj cdJi Jljlj i(((_gjljj>JI jljLajVI)) jojjiLi 5jljj>JI 'La-J.i 

IjJLa 700 j T* (.3-^ ^iJ^ '— '"-^J-^ ^ CJ-'l J ' ^"' " «(.3-!^ (JjjLAJ (_>l3LijtjVu 

3jlj.j>JI 'i^a-j.i (__>iiAJcJj Vj I Ljj^ jUa (_flj| 1(3-*^ (.3-^ ^iJ^ *— ''-^J-^ ^ Lt^'j 

SjjIjjs. j 'I '^ " 4jI -^_>*-j jW-^"^' ct^ 'J^'^ ^ '->-* lSj'j-^' Jtj'^' ?r^_i-*j 

(^isLLo liJUji (jl e^ji^jtlLa I 4jj I j^jv^jjsj I 2 al UtI J \l .^^ (Jilo jjejJI jj^ (_y^ 

(juLiSjiiillJI (j^ (jiLiJj J I LulSjj ^ i-->j •"■' LiJIjLo '~'l Uj--t Ij jLajJI jjls (_y3 

(_5Jj| r'jjGJl (jl . (3 w II Li_i5 I i'B- (f^ji (_PjI '^J J ' ^ ilh* ^H^J LjjLxiD^-a ^LiXI 
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3jjIj.j>JI jjL-ail CjIj_uG -i^^J '-r'^ri^ Cr^ -^-^^J^' '-^^ J-* ^-^ '^-'^ (siSi 
• r-jJiUJI Ijui (j^ *JJ-'^ (')f*^J o^^JL? 'lSJ^'^' 



eUoj^ eL>.jJ 30 




1 

J- 



500 



1000 



tlLIi J_«_i (_yjL3 La 3_LLalo (_y^ /<u^UI |_5jlj^l rj'J^' -l^J >^>* '-^1 
(_j_Lc L<kjl_iiu_ll j<s-1j (jl Lai el U -- 1 I "a 1 1 j . ..^1 4il:>J,l ^J-a jLjUi-l SjLjjtA 
iiall ojSLj (jyJj'i^l 3JUJI (_yia •>=tjJI o^J^ u^ 3 i^'ia (_yk: jl 3.uijLjJI 



(_yJI jG-flj i_i_i_lLJi J-^ <iIa:>J.I (_jJI jjiajJI (2>a SjljLJIj <ii>-LcuJI oLlI,! Ttxis 

j3jl^ (_y3 (_, J I riitl (jIoLaJeJ^Uj 5jlj.:>JI lIiLjvjJJ (_, j i nill (jIoLiitJ^iJ IjJij 
I jj iSj_LjS SjLjlII (_y3 03^ i>Liil Tc-cb i_xajul aLjcj*-? (jLs SjljjsJI CjLvjJ 
jjtill ij^j^ (_y3 S'^^J-V vIjLaLjji^ (jr^ ^j'j-^*^' *— '"^J-^ ^J"^ J^J^ '-^1 Lr^ 
3^LL^ CjLL^:%^ ^LJiijI !_' 'I .^"alj LlLi^j Ijolr (J j j S U j-^ (j-a ■'■ _■ ' ^ j Jl^ 
-d U -- 1 1 (_j_Ljj (Jjjjv-cLtujLLlI 4.2iaJLa (jj^ (jl 'Sj_iJ ''^^^ Cy^3 ''L^'-jJI cr^ 

S^LLs <iLa:a^ ^3^3 d^ '*>^J J-i^3 '-^l ijj-'^-^^' J(j I rij (_yl!l (3i3i-(Ji,l (j^ 

(_y^ (j-^-LaLiJIj (2>^l£Ji,lj Cjljj'i/lj JJiJlJIj '"'Ijj j-^"ll (j^ j_uSLII Ji ' • I ^-^'j 
(_jj| 3_3Lii5"^l_l i«l_lLJo Laj tlji^ (j^ '^-^^JtjJ' («-^LvLlL>.Ij -"j ••■■-" I <lLa:>J,l 
3al UH i <t\t j" , ,.l jjljjj,! |2j^ 5-ri>^ (^isLj-a (_y3 3ia:>J,l Ljojj (ji Jjiiij iiillj 



69 



(j-o (j-S^j ^^SJ-^^^ 3 J i'C I ri II cjLt-ojeTJIj tjjJ,! ji S^.'- 1 '..^11 ^^IsLUI (J!Lo 

-«Lj.Aj^I (jJaLcll (j-o '^J^^ CjjI£ jJ LiJ^-uli LLa:>J, I eJJt (J-«-»J (jl (J-4ll:>J.I 

(jL^ I jl 4_i^Ljtjj 3_uLij.^SLll 3al UtI jj^ L^Ha-Laj jjIoLUI jsjuk jjj_P (_,lr 
(jl i3^L«JI 4jjLjj.^SLII 3'\ j i'^iII ,j-« (jisLjil "j^ ^ I 'J j*^!! JL-ajl * _ ■• '^H jj-* 

(jLs j.JE_jJI ijlaj-C f_^ 3_La^>J,l »1 Mill (<UJ tix;P- 3jJlilil 3JL>JI (_y3 Lai 
(j£jj i^ilLo oLlII (J-HJJ Sijjis i_i-uLj| JLo (_yJI LLA <1>-L»- ^Ls ii—alUJeJ jtjijJI 
jjjjJI J_<k:>iJ j_yi^ 2jJlS 5j_uSj ^iJ^ ^ '-^'■' (iLiiijI Luk (_gjj_^jiaJI (j-« OJ^ 
'" .'J*'^^^ (jiaju ^ ,Uj"." <-, iKi-<l ,^',11 aJJt cLSijI (jl f*^JJ '^l--'-» 1^^ J.;. 
SjLjJlJu jL:ejJI (j^ (Jji^pjJI (j^ I . J ^ '" 1 1 Ljjv^jjSj j^laj jji VI (_yji3m (_y^ 
cIiIjJl^I (Jjl—LLa (_y^ j_a3l (JjL>- J^ (J I o Mill j.^5tj (JlLa r'ljjaVlj ' ^.^lj«tl 
^^jjisj Sjj^^jia , < J I U 1 1 ^jji (jjSLj Ji^j '(^.3;!^' (sJLc (_y3 SjLjLtuJI "ijjvjJjjS^I 
jljtaJI J 'I '^ " (J^ <" I III (__>l3lj^3 S^t^Lo^^iiSl J'C i"i 1 '"'I '^'11 ojui -■ J " I ' ^" 
diLijj-i-a 3j| (JJJljcj V (JL>J,I I JLjfc (_y3 (j-^j-aiiJ, I J sLxLiJI ,j^ i3jjljj>JI 
fcJ «Lj1 (_^ SJloj^^I p j"''^ '"■ '•' (J-^Sj i-4-ijJ 'J *j '•^"''' 1 Ju^ (J^ (^L-«i 4-L>.^^_tSsJ 
cIiLijiIjJlJI «Ij^I OJ * J ''^"' ' "_' '-^^!-'=^ O'^' Lt^! 'I-^SLc tLLajjtA Aj\ sLJujI j<uJ 

.4-ijlUtl cj^LLbtlJLi f^LiiJIj 

' ■ ' -' J-'^^' iS^J^ Lr^ '~ '-^'"^ J-6^ Lj-^ <L4jLc cliLLajtA sLiiijI (jl 

(_^jjj_»iaJI (j-«^ ijjiJtjJI ijl>>- ij 7"l-iJil (Jl^;v3 "ijjiiSLoj djLjjilj CjLjiIjJlJ aLl^II 

(_, I r L&j-LJLjJ L^LcjJ L^L&LsoIj L^J^J SJljI i nil 7-lj>II SjLjLila SijJLA 

L^j^j L^LSj.:>oj jjiajJI /t'j-*' ^jLjiala SijjLA wjjv' ''^^^ (j-* (*-' """ '^'tl 
CjjJL>. (j^ )> <i I M I La lj_uSLa ,^ ^h-Lt I (_aj|jJaJ| jjli j^^ ^'^'11 (Jji:>o ^JLaj 
(jLciaj^j (Jli^^Lill (<uJ^ (_yJI t5Ap («-IL»JI i(_jl3LLa (—flJUJtA (_y3 5^5^ '"'^J '^'' ^ 
(j^ I j_;i-»_' V jJtaJI ij^j^ (jS <L4jLd]| dj-aiil (jl id-tajLJI i_^i^ jLajJI oLlo 

jLiV I jjj i3^jL2J,l (_,lr L^jji^ (_jjjj/ j-u^Lc'^I J I 5j_Lj£LII r-lj^'^l ojui Jiu 
joJJ i)«_£ljJ,l jLjUi-lj -1J1 '^"tl 3JL>- (_y^ jLcH^VI (j-^JU jj^'jI oJijfc Jii-I (j^ 

(__>iaju (_y^ 'LLtia (JLloi i_^\ J '^"' ijiiLcj-mj J J I ii"t (_7^l ^i^"-^' •— ''jL^' i-ilLui 

U^J <"i I II L^Ls Lifcljjjc^ (_y3 3 '^'t I ji 3Ja:>J,l J-^J-a (jl^ I jl (_yjJlj (jLp.'i/l 
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SjljLs Liili cjIjLlIJI oJlj* (_p_o (J5^ Jl^s ^^jjxi «Ll>-Lj (j-o (3^J i4^j^L!l 
J ^" '"' 5jlj.j>JI (jl (_5-t*j I juij i(JjLtuJI 3x.j.jj< -^yAj' ^ ^1^3-* j^'-^ i_P'-^ 

, c< 1^ *.■ 1 1 if,\_a£ fj^ , ii*>0 (^^ JlcLoiJ L^-^ ip^^_i_ul (J JULX-1 4_Li:>J.1 "Ty^ • " ^>-^ 

i_fl_Llie_a (_7-Lc (<u (jji j * jjj" ^ 'L^'-J-II (_3-Il 'iii^J,! (j-a 4^LLa]l (Jii 3JL<jtA 

(_yi S_ljLij.^£LII S^liaJI rliil >A Jj'^l jLpJI i3.uijLJI (_yJI j-stJI cK'j^ 

j^l j.jE_jJI oLj-a j-i£^ JlIx-1 sLuUj.^ liJ^Lijil ^ U. ..Ij I L^lSjj jjtjJI u^j^ 

l_gji|j J Vjl 3 jvl ,^- aVI anK'ill Jj^ Lx^ ^i>^ 0>Lil£j iiJ>Ljj| t^-iJ^>i 
La! iLoLj iJJ>Lj'!^I Jj-la I , ' J 1 .1 ,t 5--ljLij^<II ^sLLJI (j-a (<s-ul3 (jIJl^^ (_yJI 
(Jji=el!l JU^I (_y^ 5 t II ^ Sjjjlll 42LkJI JUji1<j/I ^43 jji-VI jLpJI 

-5al U tl jujjll (jlaljjL^I (j-o JlJJjJI ^ <dUj(Ijjl (jSUjJ JljLl<i>U Jjls 
3 I II tLiJI (_yJI j-ja- J II ijlaj^ fj!2 5 U -^ I I ij-a (j^^jjJU^I JSil a J I iiillj Lai 

t-cojlj'b/l (_y^ ijJulJ^I jUJI J2J Lo-^jjSi (jl il aJSLi^ 4jI (JSLAj V I ji^a 

ijj-La-jijJLi^JI (Ji S^^Liji (jLxjiaJ 4jLiSjl 'Lx£ LxJ S^jLalLa jLajJI ^J^j^ ^^ 
jajJ (_g jJI (JN Mill CjI jj (jjicuJI ^ U , ,.lj I (J^j».jijJljL^I J2j (j£L<m (j-a 4JI Lo 

. (^yji^LiLaJ I jUlII (Jij 4j 
i_t--^La ^lila /tjli- (_y^ ji jjiajJI ,_>I3_^ (_y^ JljJjIlII sLLutA I'l'ii'itl La I jlj 

Jlj^ (_^ (jT-^' 3_lklll (_y^ Sj^jvjII 4^>UI ■ U J U :^ t jLic:VI cj^ Jo.'l^l 

.Sj_uSjl Cj^i^LJIj ^'" • "II jJj-o Jo^Lai- ^LLi^m j_)23_^IL«3 V LixjjeJ djjiljjJI 
jl "ijjijLjJI (_5i^ *lj-<-u "iiajjJll )«-Sj-a jLjUi-l (_y^ joSLalu jj>- 1 i_jjL>- ijJLui 
i-il U -» ^ liJLL^ i7-^~iSU a^LLill r-LlJl aUaj djLjLiLj J-Aj jja-JI (__)l3jX. (_y3 
jLjtJ d U , ,.lj I (j^jjjill Sjljl L^j^ jajj Ct^'j 4.>-j"i li 1 1 CjIjjjJI (_5i^ ij-**^ 
(_ii_i£m (_jJI i-j-AJiJ (j^jj^HJI (j^ jLjtaJI T^js>- Jjij^ 'lJt!^ ■ U » . "--» (_yl^ *La 
5j_ljSLII sUI CjLui^ jLI^VLj Lijii-i Ijlj n_Jjji.| 5j^ «La (_jj| J^:ajj li^p- 
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^m IjLA (j-* SjLalij-uVI (jl .i>LjJ.I J 'I '^ " (_y^ Jjl^^Ha ^^^' (j^ (.y'l-'J (<sJL«JI 
. Jbl^^ILa aLiILaI jt-uoj-a «Ujt:::tJj 1 Ju^ 4^LLijl j \ >^ n ^jj_uL:t_a jj_* JlJJ j 1 n ^_^.S_u1 

j_A S^UaJI .-.I U ^^ «LiJ^ j2ljll 3j5*>La SjjiIjj (_y^ tiJlill t_cJL>JI 
(_ylL!l d—uLil <Jiiul^jj>JI (j-« ^ ■-' I" -» " p-ljjLi S^^ix-a jL^taJLa .(_yLLJI i_jjL>JI 

jL:e_jJI a\-Jua ^^^ 'l-y-'-a j-i^U^ Lr^ l?^'-*-'^J "i-i^Li- i_2jjJi (Jli (_ji (j7ij<l 
jjl «l_i^ I 'I Ml 2 LxjOJ , LiiaJl 'Liia-a 5jIjl>- CjLj-jJ (.3-^ '-^'t^*- '"' il'^Lj JlSj 
Sij^a (_yi ^Li-jG (_, "nji II Sj-oLicJ jJejJI ij^j^ (_y3 3 al Utl ,-ilU-» ^ 3jsL^I 
i—iiSJilj jJtjJll (JiLo 4j I lij'^jJI «LLi:>J,l «lj^L3 iSj^jtoJI diLulSJI aJJt SLl>- 
(OJlJj CjjI£ 1>:^P ^j-i^ (JUjeHj-o L^I (j,-t*J l-X-« (<i:aj>JI 5>:Uj SjLlII (_y^ (jj^ 

^^L*^^! 5jlj.jv «L>-jj pLfljjl (JLil>-l (_5-i-«j Ijtj* tjLs i—fliSUI jj^jH] J Qt" I ii"t 
(tt^jl jl <iLLiILi (j'> o"(jU (Ju Jt i"i"t V i—ul^jsJI ojui (JiLo (jSLI .Jojjjij jl Jl2xj 
i>Lj_o (j_o CjI j oS (J-S-1 (_^I (_g.aj J I II jjtjJI (Ji-I J a\-A,\ iiJb^j>o (jl (jj ' ''"*_' 

2luI JJLII jIjII (j^ j_uSL1I (^jjo 3l-«^'!^l oLlo (jl tixojvj i(_^'b/l (_^l (^L'l^'^l 

jlU-^\l I I j ,:^. 



'■It^'j <-.IUj-wtlj jl^ ,tt ^ SjjIj^I SalUtt J^ <"iiiil (_y^ j_iSLfllIL3 (jjl 
l-4jSjjJI (j^ 5jIjJl«JI i_jjI^j>JI (_ylaij SjjjcjJI 4 'ij j 11 ^ I . ^ ^ aj <ijijjilj CjLjIjJ 
3_p.Llll Jl_^'^lj ^xtjiajJll 2Ujlj^l ^j^[ju^i^\ ^^\ j\jxlA1 (^Ijii^JaJI 
A iil"i--»J,l sLujoJI i_uljj>Jlj SJijLjJI 3j^j;a_JI CjIjuHJIj r-lj^sl 4<jjUj SJijLjJI 
.Sjj^JUl S-SlaJll (_^ SjjL-allSVI CjLILiII Sji^iJaj ij^jtJI uuLoKJI SLpJ 

jLsLjJI (_yi 3jjIj^I ^ILLaJI ^loitl^V LJLv ^^j^^iall 3>^' Ji«^ 
tfl_i_aj 7c_Ls_cuJI j>Lj_o (j\-1 5jIj.j>JI CjL^jJ (3j>-^ (j-^ 4.j>oLlII ""'I Uj--t Ij 
j! 5j>-j"i li 1 1 SjjjJI (_,lr Lol (Jj>-»j (_^I 3jjIjj>JI (jjl£UI (Jl q <~i I lib i(jl or '^1 

i_gl (_yk: SlaUJI 5 itA\\l I SjsIjJI >UjU:^tl ^ suLiij liJLL&j .311211 SjjjJI 
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jji LtS «m jLitJ ?r^^ ^' 'j-^'^-^" LT^l ^^'^"t' ^-'^ i5-Sj1 I rill lIiIjjjJI jj^ 

JajJljia (_jJI Jot" I nil w^ J , >. . 1 1 JUlII j_tjtjjj ji tL>-j" li 1 1 SjjjJI (_y3 (JL>JI 

jl *Lij.^SLII r-^^ ct^Wj-^ jJ^aj t'^ 'jj (j^jjjj (_yJI 3^L>JI ijJLLa ^oj i4jJLc. 

jLjcjJI (_yi-C (j^JjjjJI J-<JJlJ Ji^J i(_yjLlj.^Slll (Jjljelill cUajjil^ (j-l^jljJ^^JI 
liJlill «.j^l Lol i(_yJL«JI JaJjiaJI |_^ j jLiJI (jr^ j5 (jiaiitjil JaJLuaJI |_^j 

(_^l (j-\_ijjjJI (j-« ''-=^J>^ 'J^ «'-''•' j'^'^t' J-^'^ '— *tP- <— iiSHI _j^ ^j iiij'ijJI 

3.«iaj^l (j^ (_^i L^la (jjSJu (_7ll-II Sj^liiJI 3_ujijjjJI «lj^'i/l (j jl (_yjk jsjuk 
(JjJv^l 3}jj-».^l j^«' liJLuk (j^J i3iii2ll jl ^^jlflil CjIjjjJI (_yi^ SloUJI 
i-<l ^. ,>.ll J m"ri 111 ^Liu^a lAuij (J£L! 'Lul jJI ^^'il ,^.^11 1,^, I ii->. J <n"i I iTt (_ylll 
(_^^>.ja_j i-ij-J^>- '^ I II tLjJI (_jJI (—aiSHI (j_« "Lj-ll ^ ''"^ 4j>-j" o 1 1 CjIjjjJI (_y^ 
V (_y^l diljLiJI (j-« (_>.alJtiLI ^^JS>■'\ CjLjtxiiA (J <n"i I iTt liJJjiSj i L^\ m"ii nl 

jl JJJJJ-SJI Jj I ilSi (_5-lUJ ijf^ ' " 'j'^l l_p-« il-ll J'^'^r' L7^ ^AJ^J^'J (— fljlSi 

(Jl q<"i III (j-o JiJ^l^ 3 I ii^LlII f_j\c 5.a-j"i li 1 1 SjjjJI (_jlr 31aL«JI 3ia:>J,l CuJj±i\ 

cjIjjjJI (_yi Lai . Jlj^_iIL!Ij j-jjtjlli! 3 ij I u 1 1 oLlII cjLuiS ^ '^1 ,-<l^. ,>. ^ 

ijjtjll (_yJI (—fliiSUI (j-o I ^"''^" 1 1 jUJI Tc-iiaJ 3U<"i I iiU CjUtxiail iJJLl^ 3ijiSj,l 
(jL-a-C^I (j-« SjijLjJI oLiil Tc-cii! CjLJEjia^ i—^jS^ (_jJI <1>-L>- Ji:»-j3 Ji^ Lo 

.1 ni< 1.1^1 
U^ 3_jjlj^l jjL-ail (_yk: 3±aL«JI 3jilaj^l SsLiS (jl LajLj LJ^J JlSj 
jji tilli (_y^ I I J I III Ij '/.3 (_JJljijj Vj I J^ ^ ' ^ ■-'-»' " tjj^ Cj LLajj>J, I J jLajJI 

Lujdlj LlLlII SjIj-jkJI cjL>-jJlj 3^jSja^ 3jjIjj>JI (^lsJ,l jj^ lS' S^LaS (jl 
(jjjju.ii/3 (j-u (J.4JU (jlill 3jjIjj>JI d-LpLol! 3^Ia',1I SsLflSLIIj 1 1 ^ j '_^ i iJ-<»-«j (.7^' 

i^LJI jJLuall ^b-^ ^"^J'^'^^' J '■^*' ^l>'' '^J'^ 
jLsJI jJLuall 3jljd9» A^jJ 

aUoJ (_y3j ' 3 ^ I U 1 1 cjLvjjJLi 3JL>JI oJLA (_yi 5jlj.j>JI cjL>.jj jjjjLSjj 
, d ^ I u ^ 5jlj.jv «L>-jj 273 i^^Sil J A.^tl 4jvjJ iJ-i'-»J ^iJ^' ^j'j'^'^' *— '"^J-^ 
j-x-i f_^ 3 ^ J "1 A 1 1 SjjjJI ^ Ir (J.<jj(3 3U^ ^ jji Luia^p^l I jLs dJJj (_jlr j 
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(_jj| jjjtjj,! u^ (JjjalO L^lj ^3^* ''-^J-^ ^^ '^t^ TtlajjJI ol-La 5jljj>- 'l^jJ 
-.(^gjLuJ 3JUJI aJJt, u!s: ^LlaJjl IJI4J 4jjJiiII S«.LiSLII jjLs 4jjla 12 

(1 2+273) (23+273) 
(23+273) 
ll/296=5fUSJI 
/.3 , 7 = 

J o" I ri_t (_jJL>-j cdJjJj i5jlj.j>JI (j_« ^ "I .lu" ^ I jl"*-!' -^J^T^ lS'-^' lSj'j'^'^' 

<t>-jjj ^ij^ '^j-^ 2^ Tc-LijjJI j>Llo SjIj.jv 'Ls-jj CxjIs ^ia "I'-'j • "' (_gjlj.j»- 
5jljj>- 'i^jJ Ui^ o' ^^^ ?-^J-'-' '-'JLs iSjji^ cjLvjj 8 (3'-*^'^' '>'-J-* *j'w>^^ 

i_j \c 3_LoL«JI SiajJ,! SsLflSL! SjjLu^ (_^I iL»iaj| '/.3 .7 3 U ^ 1 1 SsLi^jjjSi 

Tcjia] '"'I -»■ '^11 JLajiILijil i^j£l <i:>ijLLll j^l I ri-»Jl ^^*' liJLui J^JJ if ALlij 
aLc J's I'liij ""'I U^l I SjiLa^ j^ 3JL>JI aJJt (_y3 iji2j (_ylllj jLill j' j>LJi,l 
jLjtjJI tfl-La 3jljj>. CjLvjJ 3j>^ Ct^ ij-**:? ALlij (_g'^ <1j1«j(JI SsLaSLII (jLs 

.'/.3 - 2 jjJl>. (_y3 (jjSj cjLLijj>J,Ij 

, ^ 1 A^l 1 J £l ^j" "^ 'i I 

:4A^i^\Qt}j§ii} -I 
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100) c^L^j^ ^j-^ 212 (_^ lS>?^' JaJLiaJI Ci^ tUI tjLjic. 3^jJ (jl 

Lol iSjujJ,! 4j-3^jJI f_j\c- ^ilaj 14,7 (_gjj>JI JaJLxiiJI t_gjl i nj j (4j_jlo 3->-J-i 
jjl^ S-VjJ^' 3j-3^I (_yk: (JLj , 5 (_yJI *UI (_yk: «^l^l JaJLiaJI ^^■^^"■1 lil 
i(5_j^j^ ^-^J-^ 26 , 7) '"•_■! j 'J i°' 3^jJ 80 (_yJI ^ ^ ■-' -> ' "' *UI tjl jlr 3->-jJ 

«m Jj^J Jl-^J Liia-iitlo <iLi.ljiJ JaJLuaJI (jjSlj lS'-*-" J-^'^-^' Ct^I J-^'^-^" 
jjajUlu siUil J <i" I rijj JaJixiaJI jjIoLiJtjl i .j i n t (jLlULIu sUI Jl>-Ij jjjtjjkl (_yJI 
(ji^ jLiejJI IjLA (j^ (__>.aijtlll jojj joJ lilj > J I'll" 1 1 SJLjv (_jJI jLjtoJI ijj-^ (.7^^ 
(j_o JlJ^Ls j_L J e_ Ll J I J o" "ij cj-^'-^J '■J-'j iL*!! j (j-* ^H^' jjT- j" (_gl CjJljej 
JL>-I (_^l jLjcjJI (JLjijU Lol Ijui ("iljtj ij <i~i I II a J's i"i 1 jLjtaJI (j-« ^ — l-^'^l 
' ^ '^"'J ti^i^*- I— fliiSJil (_jJI SjjIiL^ -^^3^ -^ J' I jlj« '"'"j L^jlj2 CjLLujjjJI 
"IJLa vJliLLujjIlII Jl>-| SjIjI (_y^ jLjc_JI J o»"ii III lilj .(_yii «Lo (_yJI (J^:aI<J J 

■i-i-jiLSLj (j_o JljVj 4_jjLje_jJI 3JL>JI (_y3 ^ ^ _■ J 4_(SLI sGSLLs jj-* '*>*" '^^^A? 

. ^jvj" li 1 1 Sjjjiil LlI^lA I '-->'-->-> " (2) (O^j 7c_u3jjiji Liiajl 

jLc. (_gl (_,lr ■ U j , :^ 1 1 ^ ^ ■-' -> " J tlr*^*- ''-^' 3.Sji». i^JLLa jji.^1 i_xJL>JI ,j-« 

454) «m ^ Jl^I^JI JiJjLJI fOJ^t^ o^-^ till jj i4.4J^t^ -^'-^3:^ J -^'^'-*^ ''^^ 
js-ja-a- (2>SL! K—^aSLo aJi^ 0.016 t_gjl i nj '"•„'! J "'J j"" 80 5jlj-»- 2^j J f^ic {<^ 
5-i^j J II (_jlr ijisj , 5 ' l'^ « ' '-^ (_, I r J Sjlj.j>JI 3-^jJ oli (_, Ir «Ui,l jLie-J 
x_a (J^Ltlb jjl (j-ujjllll (jyl^ (jl (_, itj I J-ifc (jl . LiJi£La Loji^ 633 (_^jLaiJ djujJil 
(j-UjjUll (<i::*->- (j_5^ 0' J-*^' '^'^ ' ' I '--'"_■ J itlil jLitJ (j^ I'J^ *>:^^ t*'^?-^' 
3_L<jji'!i/l I J JLp->II (jyJ-tJI t-JUJI jJk t-jUJI I JLA (jl^ L^JJJ ' I'J^ 'jThf^ 
CjLLujjj A^jj^SK-a (Jl o»"i nl (_yj| ^^jaUl (jSLx-i (<sJ . Ajvj'i li 1 1 5jj jJI ^ i'--"i (_y3 
tJlx_L:>-j i 1 <i V i^") gL<^je-:v (j^Sj Jl>.Ij (j^jjj (jl o^lt nl J JLj «U jCLt_a aL^o-I CjIj 

^^ I i '^ * 7r I II 1 I Ju^ tjl-^ ^ , >> A "»■ ' rt Ja^^ (^ CT-I^ tj_3^ (J 0^"l I nil ^m jL^ tjl 

,a ,>.A^. ',1 1 .Ujj .>»tl (JJi (^ iJ-«-«JI (_7^ SjjLflJI <lflj.i>JI jljJ,l (j^CjLLujjUJI 

• r-ljjVI S-flK Jjiflj (_yJI i^jjjj I jijfcj 
' ^ J "' '^"' (J^ii- (j-o <lj.2jJI oLiil r-Luu TT I ii_i tL>-j" li 1 1 iJliljjjJI ALku (jl 

(_ylll S-aiill iTjIjjjJI ijJs jua'^l \jjt Jlo j^^jjj Vj ' ^".< 1 1 ^ jL=tJI 



68 



CjUfLiaxJIj j\jul\ ^ 6^jljaJI 6^lhJI 





I 










-^ 




1" 

















.1: 



1 







69 



6JLi^l 6>3lhJI LiP9J9:lXj 

(j_o ;>l J 1 I J "i I ri a jjLjjL>. liJLcji (Jj i_gjj>.i 5j_o "ill «n" I III jl-«J V jjjcjim 

x-iuj^ jJx-fa (_yjJI CjIjULII (Jl «n"ii III uJ^ 4jjiSJ,l CjIjjjJI ijS^ J.<uJiJJ 
(ji Jljso ^lilo Luj^'^l Lijii-I ji^ ,5 , :^ ^ ^ •, 1 1 5j|j.j>J| CjL».jJ f_j\c I j U « . '-^ 
J i3jtjjJ,l Sj^^jJI (_jlr ijisj 1 28 , 8 t_gjl I lij iJjjL^j^ ^^J-^ 70^ I r I ^ U J , u 
ii_j_«SLo aj^ 2 , 3 3JL>JI oJLji (_y^ Luj^'^l (2>« Jl»-I^I jjjLJI fa:»^»- oj^ 
Ciji^jj^ ^-=^J-^ 70 (_, 1 r «Ui,l jLie-j (j^ jbs-I^JI jJjLJI (0-5=-^ (jLs 3JjLHJi,Lj 
(_, Ir «m tjl jlr 3->-jj) 2jijjJ,l Sj^^I (_yl^ (JLj , 36 -^ « ''-^ (_yl^ (1>^J 
, ij I U 1 1 (j-UjjUJI (&:»->• (ji Tc-ual^l (j-« • LJJtSLo LaSh 868 (_gjLjiJ (JaJLUaJI I Jui 
3j Lil I I 'J 1 11 1 « Li I J LieJ 3J L>- (_y3 sLLa jjIiSj jJLi^ I (jjSjjji Luj^'^ I 3J Lv (_y3 

.(^U^Vl ^ 

5j_o j.jjc_jj,l (_jJI (<u (j-oj (— fljSUI (_jJI jLiJI (Jj-u^ cdJi Jlju i<ijjljj>- <l»-jjj 
,4Li2il SjjjJI (_5i^ J •''*.' ,^ ' ^ !_,_"' (*-^J (3)(JS Mill (_y3j . I JiSjfc J (_Jjj>- 1 

u^ (j-<j-^ S-LLlII uijIjjjJI 3_«JaJl (_y^ 3j.uljjjJI Cj^LSLiil t^Jo-l (jj 
5j_L^ 5 .J I U 1 1 L^L^t^l (jV liiljj (i ^"i<Uj jit-dl) ijjlj^l oVjLII 
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Ajill ^^« ' Luloji jjj i"/.2 , SL&jl Jiio SsLflS (_5-l^ (J-«-»JJ JaljlJLLalS L^j^ 

(_^l^^ ■ ' J n^ 1 1 ■>! — tl ^Lu^ [j] Ljjls-jJ SjIjjkJI JL2I1I J^UI liila^j 



tj^ljjl sUI 5jjj 



-^^^A^wvvv- 

AAAAAMMA^- 



' ^ '^ ^ 



© 



jlill 5jjj 



AVWWWW 



■AAMAAM/VV 



jjLJI ftUI 5jjji 



(3) ^£>j JSLJ. 
4.51*11 5j5JJl (jjlc (_1aju ALkiJj ■ Uj u-j-" fCJjjj 



(8) Denton, J.C. and Afgan, N., Future Energy Production Systems vol. 1 1 ,Academie Press, London, 
England, I976,P.702. 
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ijjtJI (_^ cjVjLlI,! ajjt J>s-j (j^ 3^L(JI dJJj uJt LLa ^^JJ>~^\ 3 K Mill 
CuVjLII aJJt L^la^CLjMr^U (j^mi (_yk: jjtJI 7->Lol^tj (_yJI 3iL^VW ^1 
jj^j_o 7c_La_<ji (_gl (_5i^ jJiJJ (_j^l 4j^j»_JI CjUjISJI j-j3Lj Lx^ji iiJi-i-& (jLs 

ijjiajJI j>LLa (2>c (JjLlI,! TcJajji (JjjiJ . ~ 1 1 ^ . U jjjSjj 3jjIjj>JI diVjlxll TcJajji 

cjVjLJiI 7c_La_<j< (_, Ir uIjLLjISL!! ojui Ji^^j j^Lj t^jua ;jVI (_yJI i-ajjij Vj 
iJLa isUlj 3_jjlj.^l iTj^jLII ij\j aj\jj>J\ JLSIJI i^jVju*^ ^^ic SjjIj^I 

2^ Las (_5-Lc iJJJJiJ ^jj I II I JUk (jLs Sjljj>JI (JLSjjI CjZJjla JjI"' ^ilLa jtli 

Jj.^^tl I .jIU^ Jljl ^'a djlf j i3jaiil,l SLaLLill 2ua^ (Jai2j (jJI i^jJjj 3ia^l 

diVjLJi,! -^jl-^ ' " (_5i^ 4j^ja-JI CjL1jI£jI j>JUfc jju^^Lj (2^^>iiSl CjLayljLA (.3-^ 

jljvI (ji ^^^a-U--i-->j.i a J J I , ,1 ti UjiiiT ^>ti ^ j^uiJi (>vl (>o SjjIj^i 

<i_LjLS_al J_lL2IlI jje_JI u^j^ i_^ a ,^'A\ (jjjji^tjj (ji jJt '>j>-jul^\ J^LsJI 

a^jj fi-^j' t^i ^'j^' uijVjLiII (_yk: i4A^ij3j aj;.jaLji cjUjIslii ^^ 

(_yJI_jj*- dJ^Ia ?-^J '?-£>" ^P-*.>^ (— flJi 240 (_jJI^;v 5j_lL>JI cL>-LjtA xXu 
djijjil^l <i>-LjiJ,I ojufc (_y3 ij~Laj\jS 340-56 ijiji juJCu^ Ajusj^ Loi^p^^LiS lJiJI 

^ l-^j • '■' 4-ul I ii-K 4jl<njj 'ijLlLI (j-a t_iJ>£La j,ILa^LiS i—sVl 6 (j-« J-^^ "-^Si ^ 
(^ial-ill ^^« ' (_y3 (j^ iijai^ l^p^ 25 (_jJI^;v 5j_lL>JI (J-*^ ij'^^^'-* o' ' ^ ■'■■"'^ ' 

i^^_IiSl JI l^p-« 50 (_^l^^Jk- (_^1 (^^.<iJul J '^ * «LJJ_L>.J ^1_lL>iJ1 ' 1^ ' "J (_^ «LU3L>- 

J ' '^~'U OJJ'^ J-4^J Mj-*^' Jajli (j-* S-iJiJiJI oLiil (j-o iJliLui^ /j_lL>JI (Ji- Jjj 

cjI J oS (ji (_5-i-»j Ijuij VI i"i 30j 24 ^J^j-c ^'^'-^ (j^j La 5j_lL>JI )«_2j 

2_ii>JI oLlo aJUcjIs (jl j-ii: iSj.^ 5-d^L>JI (_^ at^al ,„tl ^_^ , „ .j i*;,!! p-LjiJiVI 
.(jLa^al ^jLloj TtlajjJI oLlo (j^j Sj-u^ ajjlj.j»- jj'^^ Aj^^:" 7^ " ' ' "' "^ 4jj i nill 
(j_o ^ ^ I", -^ I I i_ijl^j>JI 4jj/IjJJ /J_lL>JI oLlo (_yJ^ JlljJa-l SJlC Cjj-»- JiSj 
(9) Denton, J.C.& Afgan, N.op, cit, 702. 
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Sj^jvjJ,! 4j^jajJI CjLcjISLIIj (_yjv^^jj>JI L-uhj^\^ 4s>-^iX\^ 5jljj>JI CjLvjJ 
^_j_L>JI oLjJ, SjIj-^v 4^jJ (_5-i^l o' 4jJ «l5J-*:^'" djj/ljj (.3-^ '^t!-^^' Lt^ 
(j-o 1-JJ>^ ^i?^ ^^J-^ ■'^ ' ^ i-^^^*^ *— *tP- 1948 aLc I— il j^ mi (_y3 LlxJl^ I jl-^ • " 
4jjio 4jvjJ 32 . 3j ijjj^H*-^' ??-:!-^ C7^ ^iJ^ "^J-^ 33 .4 J hJjjjSLII ^^^^Ijji 

^IS Jl^ 5j1^jj>J1 CjLvjjJ ^_^Jj_julj1 Jtjj^llil d 1 t II ilu Lai ij-aj_A (^^j-ciiA J_t^ 
I j/a j^jIj V J-jIiJI (j^ (3^1-0^1 J'^'a? (jl jl 4^LlaJI JljJjII JjiiJI ijLus 

5jlj.j>JI cjLvjj cjLjiLj^ ^Qj jjj^jjjl (_jJuLlII jjiij 1971 aLc (_y3 

5jlj.j>JI vJliLvjJ iJliLjiLi^ /jjlIUJI eJJt cJiCj CjjjSLII (^alj^i Jj^ /j_lL>JI (_y^ 
uljJLi-l Jl2j 1 1970 Jjl (2>-j^ Mi'i (jJI 1969 Jjl Qi^'-^ (j-« Wi>-^ ^-^ ^'^ 
(JjJljsJI (_5-3j . \jlLa 20-10 (j_« T'j'j-^ j -1 ** (jr^3 T ' "^^ Lr^ Cj Lj Liil I 

(jiiLii_jj_flJI (_y^ I I J I II II i«_jvj_j J .^j_ojJjl I jj^'' J .^^ ct^' 5tjLliII ajl2j 

<iiajtA (j^ ^H^' (j-* CjJL>-I CjLj/LLill (jl (_jJI SjljjsJI CjL>-jJ ^^ ^ Uj , ,. ,tl 

cjLajUU ojui (j^ 4^Lc ^jj '^ ' ■rj^x^ UJLa cdJi «_o (jSL! iii^j^ (j^^^i»^l (_5-3j 
(_y^ j_3jJ1j li^jj-SLII (^^Ij_<Ii 1—!^ ^jL>JI oLJ, SjIj.^ '^j-^ lt^' o' Cj-^J 
iljjj^ "^J-^ 3 ' "30 (_yJI J iro"t i-i^j->- ((J II t-iiiif- Ij ^j-Ijj) s-'lj jj-*^ lS>4^ 

-15,5 (_jJI (^IjjjSj jjLIj) JaLjjiij (_yjLl]l (j^lS (_gj ^ i"i (_ya (__)iiiijcjj L<J-4J 
(_j_Lc oLlXIj 7c_La_<jiJI e\-JJi ajljLS. 'I^jj (j^j (JjLill Loi iSjjj^ ''-^J-^ 18,8 
iJli Lo^m I (j^ J'^ l-*^ ^iJ^ '— 'Wj-^ •^ ij-^ "^i3-* ^ Lt^ Ij.ILo 20-10 j T* 

(j-Cta-LJI (j^ t3i>^ ^ (*^ (jj-"^' 3-<jiIjJlII ^\^ cjj Mi'i 1974 aLc (_yaj. 5^1 mil 

x_o (jjljuJLj ijjLa-lSLLLajl 4 'no i nil j^^Ji (_5i^ i^jS^Ia djL^L*. (j^ (j^jjLiLJI 
j> jUi 7!:jLlJ CjJj Jl^J I J J I ii_0 j^ Ml (_y3 3_L<ii«JI CjLaJ^U CjJjSLII JL^JI-o 

(10) Energy, E.O., Bulletin of American Association of Petro, Geol, 1956. 

(1 1) Enomoto, Y., Bulletin Tokai Regional Fish Res. Lab., TOKYO, Japan,1971. 

(12) Transactions of the Tokyo Society of Fisheries, NO. 1, TOKYO JAPAN. 1974. 
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^^^l^^jlu jj_« * )j-^Lj 4j^_(_a «L>.j^ 20 ^_^l^jv ^_^lj j-«j-A '3^ '^ '^ tj-* * Jj-^Lj 

diLvj J (_y3 ^^jG 3j'>^ -^-^^J LT^l Sj^S JUI <ijj/lj jJI /tjUJ J-iij joJj ilJjJjSLII 
(j\Aj (_Jj.Ajl 7!:-jLjJ Lijii-I lilj jl ^<~ Vlj ^U , ,.11 ^j-u j^ I'lill I jui (_y^ 5jlj.j>JI 

( 1 ) ^j Jj-^ 



r^ 20-10 


jJi-Jl ^ ij\jJ~\ oUjj 


^^1 


i) iL« iOLpr jJ 


4j iL« lOUrji 


- 


20.5-18.0 


1969 Jji Ojiir 


- 


16.5-15.5 


1970 jiJOjiU 


18.5-17.0 


18.8-16.0 


J=Li 


18.7-18.5 


21.3-20.5 


jiiT 


22.0-21.5 


25.2-22.8 


ow 


25.2-23.5 


27.5-26.5 


>J 


26.3-24.5 


26.7-25.8 


•^'y-^ 


30.0-28.0 


31.0-28.5 


jy 


30.0-28.9 


30.8-30.3 


v'l 


- 


- 


J>J 


26.6-26.5 


27.2-26.5 


Jji^.^- 



7fl 



I 

j<sJL«JI jLjtJ (_y3 (JjiJ>o 'Lj-ajJ SjjfcUi jj.j>Jlj Jiil 
(J_La sLu-aiejlJI I "I "oj , ^" |_gj"i , n a (_yl^ jLa_JI ^^^^ 

-' j J • "^j J I'lijll SLl>- ^Lis ^^j^^ (_y^ 'j_3-^ (jlj<lj 

(2^-jj-al I noil 4 J I riilu LlILs- ajjjuaJI dij-iij JL2J 
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J A U"j oLlII i_ij I ri i a «_iajj_L! JlII ^js>- jLlilLiI (j-« .jj '^ j'^^^ JjV [jlSj isLil 

lil 3j^Li. Jjii" I rill (_y3 j-j^l J'\ i'?! 1 IJjLp- (_y^ j-^_P uW VL»lt».l i-l!Ll& (jIj 

(_y^ jsjufc jj-jsJIj jJi,! 3-Sj->- aIJlJ-'iiiiI JLsc-a (_y3 3_lIL>JI CjUej^I Cjj^Jqj 

3^,1,, ill Jui\ ^ JiSj o5 (j>-^)" ^lU~i,nl jiiij .a^Lij^l aiLUJI ^Inil 

3^j.j»j TT I n't (j^l "ISjjulII (^IjJil *Lb (J^i^ (j-o jsjui jj.j>Jlj jX\ 4Sj.:>J 

(j-Sj i-LJiaJa <ijiJ^iJi,l d-ii-LiJil CjLlLuiJLI ^jaj^ CjjIjI (_yJ-o Sj^jiJIj 5jjL«Ji,Li 
'" J (_P ij-* A \l A" , ,.VI (JjUeJj -^'A^ "^1 (J:* "-"J:? ^-^3^ (*^ (jLcujVI -^ji 1-^ 

(_,_Lc: jj^lj JlII 3-^j.^ JMJLL-jI JLa_o (_y^ 2_JUJI ^^4^1 3^>"j 

isLiil I— ij I ri i a (jl u,^ S^^SLill Ajjjj isUj.^SjI r-LlJV 4Sjj>JI j>JLA J^LilLjil 
pLijjl (_y3 3j^ i-L!Ll^ dJJj (_5-l^J •jj'^' "-^J ^ ^ ■^ -> "_'j jJ,l Cj^j M^J^ 
LjJUi.1 Ijl Sj-oLi. 3^1 Ull lj_u^ IjJ iroa iJSLiij ^jl-^' Ijijfcj .oLII c-Jj I ri ; a 
^j i4^j.j>JI oJl^J ,_)l3jjili (_^1 «U1 (j-o SjJiSUI jLla^l (j-u^La jLUcVI (j-ULj 
(_y3 jL^J'i/l j>LLa Joj2jji (jx. 3^>oLlII 3_uLaj|j.^SLII 3al Ull j \1 .^ ^ ^| Ljjiij 

L^Lij liJLuk (jl Liji^^J /<sJL«JI (_y^ JlL (j^^^l ^^ a jjr" , nl (_yill oV>LUI 
jUI 3JL»- *L(jI oLjJ,! j-^^-^' <<^ >^ • J>^'j -^^ 4^j.j>. (j-uj jjo-aJll I JLA (j-u 

(^j"i t fi a (_^-l-^ (_^.-ajItj-u L^t ' -^ ."■"n*'j . ..o, ^^yjaljj t rill ^j^ jl t n'^e-l 2ll jj_a t " » t j a a 

. 4jjLij^<I1 iaLLJI rL^)' '^UiDJ^' Jj<i':rt (_y^ -ila ajLil^VI (jSUj i^J-II 

(iJU (Jj^J (j-> r I rill CjLla (Jj^ I jui 3 al UtI J 1 ,^ ^ (jl I ri'tVI i>jj-~li 111 JlSj 

cdij 5j-3 Uejj- Ljjjj I (_y^ 4jL>-I I rill (jial-iil (jK i n jLUcl JLS^ *Lij.^SLI1 J '^'' 
jj,| 4^Ua Jl <n~i 111 (j-a- oil 4^j,j>. ?L(j| jsLlxII JLc i— ij i n i a I Jj" J^j'j (.7^' 

JJ , ^ . 1 1 ^^ (j^jjjjjVl 3j£la cjjI£j i(_3J^J-II jr'-'J'^ 7c-«-iIl (j^jvl^Ja Jjt i~ri ^^^^ 

d_J_JuJ <i_LJ<_Ljj3 ^J^\^J>-\ (_y3 L^LaJjl (j^^v i>Lj-ll j-^:*->- (.3^ (^-i-^ ^ U , ,jtt 
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j.x^\ (j-u (Jj-al^l iiJiaJI i_^i^ tliLiI^ tLiuJU Q^j^ Ijjl£ji3j_u£jl liJjjJI 
j3^T-^Ll (jjjsji l_jJlS jJ,! ijj^j oLlII C-Jj I ri f a ^-^J^ ij'^-^j n-dj-JI Ojui i_p-oj 

p j""* 1 1^~ • "I (_y^ (jl£ Jl2^ I J-^JJ i(j\jvljiaJlj (jjj^l ojui (j^j La J '■^~ CjIjjS 

(_yJJ I ri i a (j-U |_3J'-^' (j-* A \l ^" , ,.VI (_yi^ (J-«-»J ' ''^j' L^l ij ^ U . ..jll jj ,^.11 

Sj.£LiiJI (_j 1 r Sj-lIS CjI m III -»o Cj-Li-ji Shj .jjs>J\j jX\ (_ylIL». fjJs a\uX\ 
(_yj| A^LiisI i^^LLaJI r-ljja-"ii iil SsLaS Sju^ iJliLa-^pia SjLc Cct-iiajj d-L^ism 

idt^jJI i2jI J i_^ jJ-jsJIj jUI «1_ljI ijLlII 3^j.^ (j^ SjLiliojVI (_yl^ (J-«-«-II 

5 ^ jj t- 1 1 jlSla^lj s-ljVI (j-a 4£.jji:a^ ^Ir 3 ^^M II .-A ^A.^ll ^^ i_aj»"ni iij 

.^aliaJI rljJV j3^Ij jJ,I u^j^ (j-a SjLilxoj^U 

(_^l jLSLa'i^l oJlj* (<sJi_«_a Jij-»JJ i4jjIjj.^I 4^LLaJI r-tlJ^ j>?^b '^' ij-* 

j^j^j" I ii<_o (_j£Ljj-a':i/l ^j^j-j^XI 7->ial 1919 aLc: (_yi3 i(_yJUJI (jj^l ijljj 

LaL^U /J-jii- (_5-3 jjjsJIj jdl «Ll5I oLJi,! 4^j.j»- (_5-l^ ij-**^ *>:^^ 4Jaja^ ^Lb 
(Jjiij /tjIiJI <— !U (_5i^ J>^ SJlC Jl>-33 sLiLiilkl oJui (_5-^ ' '^^i?-*' Cr^ l5-^J^ 

j_3jILj i±xj.3.j i/tjLiJI (_y3 j>Liil j.xj>J jaie-cis JUji ?Lb (_jji J-)j^ (.7^^i>*'^' 

(_yji;LiiaJI J I III! I JLA SijiSlj jji 3JL>JI ajjt (_y3 I » J I U 1 1 jjLs jj.j>JI 3x.jji:j=^ 

JLjoiJI tLiiu-il (jLj /<s_Lc (_5-Lc j-Jj^ tjl^ ' J ''^*.'.' J>^?^' j>J-ik (J-u^jILi tiJJij 
S^LLII S^LLaJI (jt (j-a S-lii (_yk: (j\^ -iJ^SLI SiSLU Vlj^l < hKu„ 3Jaj.J,lj 
(jjijjjJI » '^j U J.'J P ' ' "^J i«Li>-^UI S^p^l j_y^ sLiiVI (—ajJlSi (_ylajujji 

^ ^ J ' ^ -» "' (j^l (_y£Lj^_a^l (jjjjJLijaJI )«-3Jlj Cj-Lajjij (j-^JSjIj^ (_jSj^^I 

ilaLjij^l (_>iaJU L^Jal (_ylll 4jj-jr i ntl (<s-C.j-i pj^ miU I ji^J 3^j^L!l CjI jLti^VI 
Q.auuu^se2 (_jJI (jjjjJujSLII itij I " 1 1 '\3 J J (J-^_P' pLLalLjil JLa^ JjiAluj iiiJI jjl 

irpill JlxJI sLiiJV 1935 aLc: (_^ >Ll2Jju(JI Ijlij ipj^^Jkl,! iJL^JohLck:! 

CjI jLallcVI (j^ '^iP''' ^— j'^-»" (__>ii3jj 4i»-V S^pi (_y3 jLc (jjjjJLijSLII (jl VI 
(1) Carr, D.E. Energy and the Earth Machine, W.W. Nortan and company. N.Y., U.S.A. 1976. 
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jLuJI JljLoj I JLiJ^VI Jj^ pjj MiU i_i^jj jj! 4jl£La pjjjm JLa^^ Sj^ILII 

(2) 
ijjjsJIj Jiil ^^lia (j-o A \l ^"i , ,.VI ^Ir (JjwiJI (_y3 I '^_'i tjjj I ri't^^l j^ La^ 

4^LLaJI J-Jj3 (Ji>- CjIjjjv Cjjjjj (_, i nij-aJI (jj jLi^il (Ji- J I 940 aLc (_y3j 
A \l A" , ,.VI 7-jIi£\ liJI jjl Sj^jlUI tIjLajU oil A n'K a 'LjjiIjJ "'^J 'J>^'j '^^ ll>^ 
oil <_ijjjilo (ji J-»-J tlilj-o^ (ji fO^J-JJ o'j-" >4^ C7^ jj^'j -*-"•' 4^j.j>. (j^ 
La J^ (ji Jl^J 'LJi VI (jlj-II J-^J 1. ir^ a (_yi 4_La (_yi^f (J^^LcI,! (_>iiAJ (_y3 
isl—LJ,! j.ja.j>J iJ-J-a ' ^ '^' iUjls JUji ^Liijl jji )«-Sj-ll I J^ (_5-3 j^al 4_iJiaIu 
(j-a CjI^jjjv ^^Laj (jt j~Ji^ tCjLJuLij^Aj] ^Jj* tlilj ^jl-il (_^ L^^LiIIj_ul /CJ (j-aj 

3.j>ij1_LII 3^LLaJI 3_L.<tSj pjjjim 3 li Kl i— il . n-^ Ij^l^ » 1 o U 1 1 j (j-^-x^JlI^I 

"ij-O (_ylajij (jl (JJJ 'jtA^ ' ^Kj... pj^ I'liU 1 Jui (jLi (Jj-2j dja-uj (_jJI I J 1 1 ^ j j 

^ ■■ ■-' ' 'l-^lj J^ J-i>^ 0>~ J-Sj i<i_LJL«JI (—fljjLcaJll oJLA JJ-P 4^1-LaJI (j^ 

.CjbLCkiVI (j^ JJJ-ll i-<i3j (_yJI (jjjjJujSLII jiajial |_5JJI jjs'!^! 3JSLA1,I 

, I j ij , ,. : ^j \ j"l ajij j>LJi,l 4^j.j;tJ 3 ? U" t, I (Jjji.'^l 3 _i i li 1 1 Cj^lSLiuJi, I ^^« ' 
lj\xjujj^\ (j-a (Jj^j J^J-^ i-LILjv (_, I ritj-illl (JjjJlJl^I «_a (jjL«Iu lIiIjjjv JlvI 

(J^ <" I III (ji (JJJJiJlJl^I J^ PJIJ mi <1 1 1 p(j"ll lllj-i JlJU J l(j^ l,o"|-^l (j^J I il Ij^l 

cdJi (j.^ (_fl_LlJEj cjLLujjUJI (j^ '^'^ pj-i CT^l ?r'-'^^ l-*^ 3^LLaJI jji^.^^ 

(><-mJ 'i|j U Sj-iLs C^l^ iCjV>LiJlj jL^J'!^! (j-a 3^liaJI r-LlJl (_y^ Jo<"iiiiU 
(j-a JU^Lfl jjj>J Ij jJll 3^Ll3 (j-a A \l A", , ,.VI Jjjl liil <tji (_yi^ (*J^ (jlj I II tj-aJI 
3SjL>. (j-a SjLjjj-oVI (_gl ' I jj->- J I J-a oLlII 3£jj>- *L(jI (J-<j-«J (j^-ijjJ -' J 1 ' ^"' 
Cj^_jJI lillj (^ Ij^jHa (j^jjjllll I j-A (Jila (jSj /<sJj i(j-A.(fcL>ijVI ^i^ (_y^ jsLJll 

^ 1 _; 1 ' ^" (_5i^ iJ-<»-«-Il (j-a JljV (jl£ IjJj 
(2) Michelsohn, D.R. The Oceans in Tomorrow's World, Juliour Messner. N.Y. U.S.A. 1972. 
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(<s_<j/l_l i—SjJlJ La J-Aj 4^LlJl (j-« Ij-iSLx-l 'ij-ir^ 'j j-^ '^^J ' ' ^'^■^ (^ "^^ 

Jl^j iJaljLiLLa 9 tjjj I rr tj-aJI 4jLLca i_gjJI (j^jJjJI Sj^ lIjIS .(j^ijlS (j^jjjj 

SLsUaJI r-bJl Ijjj pj^ I'liU sLAJl Jaj^I 1967 aLc: (_y^ i3Ii>J,l ^_^ UiJj>* 

» ^j'a LUajI 4jjLij.^SLII 3^1 UtI Ttlij j ojLJuJl aj i_5JlII jji-VI pj^j-iiull Lot 
iLsLLaJI j-Luj I \p-Lajirrll jUoVI (_y^ Li5£ L^L^ (_y^ dJLuiajjs 3.1kla ^ 

J969 j»Lr: (_y^ d-Lo tL^VI -^"j ■ U :;a , U Ij j I < 9nnn pj^^Jkll Iji^j ^xa-bJVI 

I.I 110113 (j^ I li-v (j^j t_!jL>JI 5j^ (jLs sLujLsJI (_y3 (jJ^-U (j^lj^ III .i->.j 

^_£^-S^^_a (j■^-J 4-^1 I II U lt—ij^^ )t_a M t iiSr J 1 j^" * Jj-xis jJ_uoL>. )t_a UJlj-Ls 

. I 1 ^ 1 '''" 

(_)ijj2lj (J II I'ltl (j-u <ijj jLsJI (_Jj^ <iju^ (jLs J 1 ^ 1 1 J jj im I'lllj (^^jsl (j-o 
jj-jsJIj jUI SJLjji^ (_jJI jJjJalLi (j-<->- Li-iSJ ij-jiillj (_>l3j3l (j-u L^j^ i_ijlljtj 

all 4^j^ (_y^ (_yX^L^'!^l J^UJI J< Mij 4J| (_yJI J^JLJ ^jl-^' '-J^ (jr^ llaUldil 

jSj-a 1^^ Sj^jvj^ diliS 5 Jl>-j u^i^ (J no Mill L^ ^j-* ct^' V'-*^?^' *i^ ol 
jJ (j-SLI . dijSLII 5jL>-j cjli (_5-l^ J 1 ^11 L^ j-'si ct^' Sjill (j-* j~' o^j'^' 
j(jl->l ,_>i3j"^l j^j^j j-jiillj (j-ujjjIJI ^j^j^ (j^ J^ (j|ij S^Lcuil (_yJI Ljj.iu 

(3) ThiiTing, H., Energy for Man, Indiana University Press, Bloomington, U.S.A, 1976, P. 284. 

(4) CaiT, D.E.. OP. cit. 
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(1) fij Jj^ 



^lj^}i\, ^\ Jy. iiLj.\ 


r^/jj^i 


^1 


11 


33 




10 X 1.495 


10 X 1.971 


^^-^1 


8 


25 




10 X 3.844 


10 X 7.347 
27 


j*iil 


- 


10x5.983 


c^J^' 



jij_o (_y3 diliSDI 5jl>-j (_yl^ 1-4-1 ^Jj (-7-^' 5j.2JI (j^ 'jt!-^ ' ^l"-»" 2 iji^j^l 
Jjj^ J^iaJI I juij 1/.U-0 10 * 6, 371 (_>^j'!^l j-L^ . ;.,^\ JjU i_Lu j| ^j'i/l 
(JjJljsJI (j-« "^ ' '^"'j Lt$ (J no I'lllj ,_)l3j3l i^jhj^ (j-u 5.al I nlu 3-JjL2JiLi Ijl>- 
(_, 1 r 3 1 " "C 1 1 SjL^-j ^Ir (J no Mill <-JJ^ 5j^ ^^^ 3j^' o'-^ '^jlrj i(l)/<i^j 

5.31 I nil ojLjfc (_j.3 (Js i"i_l ,_)l3j3l J l^a ' ^ '^' (jl LJ (J^jIlI j-x-flJ I jij-aj q^j^\ 
(_j_Lc I(__)l3j3l _^J^J (J no Mill j^J^ O^ 5.ai I nil (_j.3 J's i"i_l LxjO (j^ ' 'I J i n t 

(jlr Sjjjil i._!JL>JI (_f3^ (j^ ijj-^' -^'-?:J^ 5-ul I n-»- S-jioJu j^l-J-ill (jLs dllj 
(J no I'lll (jjs (J^ S^W lj-° U^J^' j^j-* Lr^J U^j'^' TT Vli n (jji^ 4jjSL!l 5Jl».j 
i_!jL>. Sj^ (_j.3 (jjl-^l ij-* J-^' j-o-ill i-JJ^ Sj^ (_j.3 (Jjl-iill U J 3 J -1 ^ 1 1 J 

/«! I n-»JI (J-Oiij I j" 1-»J <— !Jl>- (_j3j^ (j-U jjjl-^l (j^ I-"-* (siSJLl Lijl i(j no Mill 
(jj-S (jl i,_)l3j'2l (_5-!Lc (j-> "i li 1 "i -re-a ij-Cdsi^J ^^ (j^Jjl^jvj-o dJji (_j3jL>-J (_5i^ 
t—lji^ Sj^ (jl <1.2-J_2.>- )«_o ,_>IojL«-1j V (J^l (J no Mill "-JJ-*- Lfi^ (-7^ ^J"-^' 
<_jJoJl (_Jj^ tlrV ^J"-^' J-* I ' •1 jj La (jl .J 1 ^tl M'-'^ *i^ (j-* J-^' (J no Mill 

I ' 1 jj La jji t_!jL>JI i_J3^ (_y3 (JjLill IjLA n_f^.flJI jJj-^J cLaiLiil jaj-ill (j-ujjj 
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.<Jl!LLajj>J,lj jUtoJI (_y3 j^-jsJIj jdl i_^js>- CjjJls. (_y3 (_, i mj^jJI i _.j i nil 4Ji il 

L^ljjj o' '-^^ ' '-*'-«-' ^_ij^ '~' ' "j^ (<sJ-«-i Lo (_p=j'^lj 1 1 jj^'' J J ,^-.11 (2>^Lxj 

(__>l3j'i(l (j^j 5^1 I riU (ji (_r^-'^ i-*-^ LaLxj Li>j'-i ^ > i"i J^Jtjj V (J ri I'lll (J^;*- 

CjL^j) t « t ri ■>■ ^J_J_i_ILj ^?-^^l * (_jL>. jj-* J ^tlj ^^^j'^lj ( (jL>. jj-* (J mo t"lllj 

liLI jj I < j"t j_lJLLjj ij_lJL1j JljjH 'LjcILcil (_Jj^l (jl I JLA (2>^ ?V"i3 I'iJjjJI 
J -1^11 3^j-o (j^ S^Lcuil (-iiljtj LdJj^ iaL«JI (J^Li- jJ,l t_gj;" I M a CjLcLajjl 

d U^ij J ,1 ^11 jSj a (j^ 5^1 I ritl (2>C J 1^11 AjvljJll (J^jVI ^ 1^ • " (_yl^ «LLi2jJ 

Liajf SiLuIl iSJUfc^tlJj -J 1^11 -ta-ljj V i^gjdl (_pjj>lJ jjx^l t-xJUJI (_yk: 

ij_^J 2I 7C_LiJ_U ^_^i^ j^^^^^Jul ' UjU".^ CT^^ AUlIi-A 2(1 »_xlD^_a ^ U^'tl *^^_a t « t ri"^ 

. Jiil 4^j-=tJ /oSLstlll (_y^ L*JJ-i t_tj«ij J^IjjlII aJJt J^ 
jsJLj 4_JL3 JlJ,I A^j.>- (j-C. (_,_<i3ljj (_, olr jj 1 r^"t f_^\ Jjj-o^l (J^l (j-oj 
^tj i^m JJ-* 4_^-iiD ' ^"^ '-^ ' '■ ^^ '•^* * «LlLx-o 5^^ j^^j'^l ^1 jLtli^l ^_^l ^^jjeJjI 
i^i t J ^tlj ^j fi t"ill ( (jL>- jj-* ' )Jlj>J| ^^ ^l j^pa^^Jtjj oSJt ^m cLS_Jo 

J^ljJIj l3Jl_lJlJi,l OJl^J (_, olr JJ I r^"t (_yJI (Jj-3JjJI ij^l (j-O ^£J^J^ i^\j^'^\ 

(ji (_yl^ JjG ciilUj-»J,l f^ jX\ 4^jl>. Sj-ifcLli (_yi£. iXh?^ lt-^' tiiL^LiiJI (jl 

SjJ^^I iijIsLUI (_y3 Lai ij^isLUI (-dJlll 3 J . nilLl (_,<ilr J J j j S a (jIoljj^VI I jUfc 
I. I J ml (jlal^^VI I JLA x_a (_^ljlu V jj,! 3^jj>. (jLs jjLaiiJIj J^a-lj 1 nil [ya 
^-'''1 '^-^tt I, I J in ij i(__)2oj^u (yaljjiuJI (_yl^ JSj-aliil oLlI,! iJJISIL>-I ^jja\^£L 
jLLal (_jJI tfLjJil <— ij I n i a pLajjl (_jj| i_gjj3 (_yjJI (jLaiiJI ^ ^ * _■ ^ d_uu^jA!l 

7c_La_<j< (_j_LaJLj <i_LjLa ^.aJa J^^J ^_y^\j^\ u,^ «L<uLS]| SjjJilll JAjjj 
(j-diaiiJI (ji Sjjl^'ll oJLA tjA-pJ I Equilibrium Tide (_yJjljlJI jJ,! (<sjj/Li (jlaj'^l 
(_y^jj3 (_,lr ^ilLa J 1 ^llj (__)Ioj'i/l (_£^j^ (j^j Jj^l^l JojiJI (_,lr (j^Ht^l^l 

(5) Duxbury, A.C. The Earth and its Oceans Addison-Wesley Publishing Company, London, U.K., 
1977,P,316. 
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La 3_La_2J (_y^ jj,! 4^j.j>. (jLa I jjj n^js>~\ JaLiJ (_y3 I— ij I II ill (_y3 (__>l3LiJtJl 
.(_Jjj>-i dJai i_^ jj-^ '-4^'-^ O^j'^' Tc-Lajj/ (_7^ 
L^ 'J" J '' "^ M"'^ L?J^ O'^ ^Jj tx;tl j>jL^ "ijjijujjl Lliul I ii'»JI I _i I ii->.j 
(_, I r (j^Iiji^l^l (j^Hiaiill (_y3 /<uji 35 ,4 jl JLS_<ij i>LjJi,l c—ij i n i a pLflJjl (_yJI 
^jSjua (j^j Jj^l^l Joitil Ijljilalj l«j^ J's MiJ i_gjjl (__y3j^l jia^ (j^J-'^ 

jIjl2_<ij j>Lj-1I i—ij I II i a pLfljjl (_yJI i^jjj L^La (j no I'lll Lai ij-sillj q^j^I 

3^j.j*- CjIJl^*-! ^ "a j -1 ^ 1 1 ij-a 1j-j3Lj (J^I (J n <i I'lll q] (_5-i-«J IjbfcJ i(<u-o I 6j2 
Ajuaj'irW SjjUI 3 i^.UII ^ U . ..I u^Lkxli\ ^ .^at La| .(jijj'i/l -> t. (.yJ^ 'J^' 

^ ,. ^ ,".11 J j"l" ^i ^ ,. ^ ".W ti . , ,.',\\ \ ^ , ,. R 1 ^ J ^n\\ ti . , ,.',\\ \ ^ , ,. 17,7^^^ 

A_L.SIu.u_a ' 1^^ CT-^ ^j no Mlllj J i^tlj ^^^j^l ^^1^^ lIxjlSj ^1 CjJL>. l!il 
Sj^JajJI tijul I ii-»- I _. I ii->.j n_gj"i I II a uJ^I (_^\ ^-^J^ Ol-J-i' t_lj I II i a (jLs Jl>-Ij 

j_o-2JI tjLS ^Ijjjij ijsjj/ 51.6 t_gji I II J JlJ,I CjSj tLoJJ pLijjl ^ .^ai ^^La 

;J* ■^ I " -» " (j^jjLv (_5i^ LJlS ji j_>l3jMJ 4 J I iiilu Jl>.Ij i_jjL>- u^i^ (J no I'lllj 
aLjj.^i La J.* dJJi i_^ t_ijjjJlj it_Jjjjila (_yi^l (_yJI J'^J *UI f LflJjl (jLa 
(Jj^l^l JaJ-JI f_j\c 3ji^l^lj(__)l=j'i/l TcJajji (_jlr 5JjL2im liaLSjJI q] (j.a LSjLji 
l_^ (jl "i li 1 "i -ie-a J jIJl2J,I (_ya (jQjjl I ii'ia (j^j^ (_yJI (jL^jJlIO (ji^j-ll CjV 

tfLJll >— ij I II i a J '-^j J (_jjijjjj| jJil j<uj<L 3JL>JI ojui (_ya jJ,! i— sjjuj loLso Vl 

^^^" , ,. rt I U^ CT-^ /*-^ (^ 1 i^ll^ ^j no i"iMJ j^^j'^l) «GMIU1 AI I n"^*^! ^^Ij-a ^jLa 

iGLcLijjl (_j_Lci (_jJI i>Liil c— ij I II i a J '^j lilljj Lljjj 1 J jj i"i jJS f_^ (j-Gj-a 
Jai- i_^i^ Sj^ill Ai I n-val ^^Ij-a «_2j V (j^^v Lai ' 'J^J >| a j j ,~. JS ^^^ (j-Uj_a 

i(_^_t_LJ^1 JlJ,I * 1^ I II f a t^^" I II a jj^ (J-^ i^Lu,! * 1^ I II r a pl_^jl ^La ^^i^" . .. ^ 

l^jhj^ (j\j (Jj^l^l liiiJI (j^Sj (j^^»- J ' ^ ■>_' j>LJll <ijJI f-flJjj I— ij I II i a (J^ij 
t^j II i"i llj j^^j'^l ^_$_^^j_a (j■^_l jJj-id1^1 Jaj>Jl )t_a 1 jL^LtlLa j o i^tlj (^^j'^l 
i—Sjjuj ij<u-o 25 ,9 (_j_ijl^ILll Jiil 4j^-lisJ I _i I ii->- oLiil I— ij I II i a pLfljjl (jjSjj 
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jj^lg .xgJI tsVa 



(l)^j j£LiJI (_y^ 'cK^-v f-« Ifl'^t.' (jyJl 3ji,ulLi 4j>Li!l ^Luo-'b/l «^lj^ 



j*i)l 



^1 



j»ill 




- 1- - - ^ /. ,\i 1- 




I ^^jV' 



^1 



;.uii jii 



^>-^i 



(_yi jj.j>Jlj jJ,! 4£j.jv j_LiIu (_ajS jjijjj Q^j^\ tlIs-lm i_^i^ cLlaii Jii-LLi 

Jj.^. JjJiJ SLJLS J Ci ?]\ Lai iLli^jJI Cjli (_y^ (J rl I'lll J^^J I (j I riiit J^^ 

jjjijj Lojj 365 , 25j I j • "■-" (J^^v jjJ^ ^Lol£ '-"j:? o^j'^' JlvGj i,_)l3j'2l 

(ji (__>I=J^LI JJ^LS ( _, ir i o I' l l l (»5jJI J-<l^iSLj (jl (J^i (j-<l^ IJJj .(j rio ." i l l J^^ 
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^j'!^l 4-aj i"i ml |_5 JJI Cj^^I Jjj^ (jl '3-»-jJ 360/365 , 25 + 360 jjJlj 

.(^^j*^! (J3->- jjJljJ Lajj 27 . 3 JljvLj j '^ 'I ^jt jl ' /^i""*- rt •_Li3^Lb J '^'l 
(JS "A^a-jJ 360/27 . 3 LijI Jiio SjjIjj (_p3j3l (J^:>- jjJj j-«-aJI (jl (.r-i-*:^ I Juij 
(j^j (Jj^l^l JajiJI uJ^j u^j^\ TcJajji (ji^ )«-Sj dJaij (_jJI Uj.iiJ I jLs i(»JJ 

3^jj 360/27 , 3 + 360 jjJlj (jl 3-s-l-=tJ L^' jLja^Jta ><>-2Jlj (j^j^l ijj^j-^ 

i±xx>-j 1 J ii 1 1 J (__)Ioj3l (_J_^j^ (j^j (Jj^l^l JojiJI (_5i^ lS>^' *J-" ?-^ Lt^'^^ 

(_yi^ SjlsIj 3ia2J (jl (jj-ijij I J-<k (jLa S^L^ 24 J^ 3j».j-5 360 jjJ3 (_>=_> '^1 (jl 

(_y^ r'LL>o J 1 ^llj (^jloj^l (_^_^j^ (j^j (Jj^l^l iJaj>JI (ji^J (j^j'^l Ttlajj/ 
JaJ-JI (_j 1 r » ^"j (_fj^l 5j_a Jij_«j (_yl»- 3-SjSj 50j 3.^Lji 24 (_^l «_£l^l 

.j-xillj (__)i=j3l (_g_^j^ (jr^ (Jj^l^l 
djLjLila (_j^ i—iJlLJeJ j>Liil a£js>- i_^^ S^JJkl i_fjill (jl (jj I II LxjO LLI (j-^-JJJ 
(^ 3x.Lj 24 (J^ 5Jlj».Ij SjjJ ij-*^ "Lii' (_,lr (J IIP Mill 5j^ j_uQ^ Lkj-uu 
LLu La^j ,3 ^ja \ 50j 3_c.L<j/ 24 (_yJI r-LL>o j -i 1 II 5^ J-J^l-J ^-'^^ J'J^I 
3£jL>- (jl ^^J-i I jJj i(j I1 1 Mill j-jjLj (j^ jj£I oLlII (_5i^ j-x-ill j-jjLj (jLs LSjLji 
Cjli (_y^ JIiJl^ V I j "'? (_j-"l.<-«u 3_«JiI<_Lo 3_JjJJ 3^jj». I". I imI jjjsJIj JlII 
(_, 1 r I Lli^j (jLs ' t'^ 1 "" 3 jj t^ ' 1 1 . - < I J U . 1 1 ■ Li jii-l I jlj lAjj (J5 (j^ Llx^jJI 

. LiLJ^i ct-'JI "-jLj-^^U 'iitSJ 50 (_jJI^;v ^ 1 ^"j oLuii! <— ij i n i a 
tfLJll aSjs>- a »jjU (j^ 3^Lc Sjjj^ I "ijU." jjjl j^jljill jj^l 3j^Jij (jl 

l_Li£L<SJJ .J 1 1 llj ^j IIP I'lll t— !Jl>- i_Jj^ <IjIj_uG (Jla (_y3 (_>l3j2l tcJqjji (_yl^ 
)<_^lj j_ifc LaSj (j£j i3S^j>JI j>JL^ 3^L«JI ^—''1 '^-^11 (a^a (j-a 3jjJqJLII tfJUk 

Ls (, .i.i->- JjiioliUJI JSIj jjiii't V j>oVl (jLa 3j^jjU"tl oVL>J,l ^^ JUJI 
cjVLj>JLI (_y^ 3jj u'lllj »^|^| (j-u ijjij^l (jSLIj i4jLajjjj 3jjJiilII 4_u3jllflj 

idiljJJjJllj dilj— L-tTi-U (J^ JL>-G (jl 3jj t^'.lt i^\£ ^ifl . itjLi j_al sLLS^LiLallll 

jj ' ^" ^Lb (_^1 (Jj_x-o^l t '* '^ 'I (j_a Tv-u^i^^ jLjH^ V I (j-UU i LAj_l«_x-iDJ LAj_uS 

3_Jj_Ii_(JI «LjJI I ^ ' J "' La J-Aj Jl^?-* lJI (j^ 3 ^ jl I , U J U -^ 1 1 JijJl:>oj i^Lc 

(3 1 f (jl-a till ji^ i4_uJj (_yJI^^ ijj u^j^l T-^'" J^ (jT^2-«J "^ oLjIla . ^L-ol 

I J-ifcj n^j^\ (_jJI <l2iilo (j^ Jt!-*-^ (jLaii^Jlj CjLLajj>J,lj jLjtaJI (_y3 oLJll 

(JS I'l't ji^ (.T-'JI ^j"'°'^j''j. (J^I^jlII liJLLifc /<u hjLlII 3£j.j»- (_yl^ ojjJlj^Jj 



8^ 



jjjj 4_ylll (_yJL;LiLiJI jl^^ILiVu (_, I rij La <tjj^L>- JJji:>o (_y3 I 1 J " IjJ-i I— iJlij 

(_yJI J '^j oLiil t_ij I ri i a pLfljjl (jLs ^ « J J '--> 1 1 LkjI^^Hiil 3-jj-jJ (_gjLjij Sjjijjj 

V 3JL>JI a'j-i, (_y-3j . ^ « J _. U 1 1 jl^pjfcVI x_a 3^^ila 4jjLjj_uiII I j .^''»l .^-^ 

jj-jsJIj JlJ,I A^j.>- (j-o 3 al U tl jt_Ljjj «_jjLJuXJ aI jiill SljiJII jL^ljII (2h« 
(jl tij-Ljv oLlJiI i—ij I ri i a p-Lajjl i_^ J^' 'jJ-^ ^i3y>:!^' ^-.'^>l ,^-^11 i_jjiljj 

L<t« j-j^l Sj^ "Ljil pLajjl (_,lr JlcI I n" (jLaiiJI ^ ^ « _■ ^ ^ ^j,>.1t jji.! jj,| 

^_^_ILI1 jJ_al^_JLj1 JJ-* «Lc^_4.j?E_4-l 4_a^SL?t_a jj,! ^jj>- ^1 ^_^-i-«-l aJ^ La ^1 
(jLS I jl Laj I jj,l J J .^ ^ CjL^jIj jjLlII t_lj I ri > a pLflJjl ijL^ill (_y3 JJiJ>o 
' ^ !"-»-_■ jJil pLajjl (jl juiLiij til! jJ L«jjj^>ilSl ji j^^jJI (_5-3 Jl>-Ij Jla J ' ^ -»_' 
Jl (_7-^i (_3_iaL_m (J-* M^ ' 1^ ' '-j" t ' ^^^ *^' ^jj^e-JLb i(_^^^i (_^1 £l ^ U i rt ^j_a 
(jJaju liJLcji jjvl i-jjLjv (j-a (j^J i4 jo itl Cjli lIiLcLJjjI (_jJI jJil I jj"'" ^"-flJjJ 
3^^La 3 ^ t-^ ' " I^U-^ Lx^a l^p^ I 7 (_yJI jJil pijaJjl I jj" J '^J (_7jJI (jLsciJJI 

1 1 ij-i\y^ o-'l ^j^3 j^ J-i^ (»la^l 4 (jyJI^^ (jyJI J-i-aj i>4^ lij^^ (jr'! 

(_,lr (JxJiJ 3Jajtx «.LJuJl Culj!s^ I rill sLxLtJI pUalLj/l Ji^j iiJJj^SLII JiJi^ Laji^ 

J>Liil<jV iJlSi^l tilLlai (jl (_^ Jjj Lx^ LajiS 1 3-5 ij\j rj'j^ J^ p'-^j' 

jjMiiiii 5jajLaJI '"'I --^.^tl (_y3j i(_yjjjLll /tjIiJI (_jisi-i-a ^^« ■^"'^ j i .^1 1 I JUfc 

Jj ''^'^" (j_a JLjjwCJ ^Lol^JI (_^ jt-x^D^I (jjl 

,3j \l ,^"alj cLtla jjij 4.^^j(j^i>jLii4^LLiJ| »jjL<iLa (_JjJL>- (_J JLa jj^^v itlcaAa 
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jj.J>Jlj jji,! *1—Lj| oLj-11 4^JS>- ijjt I j" ' "Ij ' '-^^-^ CT-^' dy^W JJ^al (Jjij 
«L^_j.2jv ^j-« C^^J-^^' i^JJb «Lj^j1 ^*-J-tJJ .ijjuiujl (3^^-4-1 t_$JJi j_^^^>Ji /CJ?t:>-J 

»_a i (j_uLuJ j^^.j>iJ1j JlI,1 3t_JjLliLA JJ-* ■ J^'^ ^ J , ^ *.■ 1 1 ^2>J^-4-l (_7^' 4^LLiJl ^1 

3jjjcj>J,l oLjJ,! "ij-*^ ;"-*J 't^'^ ij-* wH*^^'' "'t!-* 3-5^ '^' '>'t!-* <— ij i n i a pLajjl 

^3-IaL-i-o J-^>2 o' 0_3-^ "Lf^l 1— ij I nil, JLc pLflJjl j^JJJ (jl CJjLaJ Ji^J I Jiil 
A \l ^" , ,.VI j^^j^ J2j CjVL>JI jsJUfc (JlLo (_ji usLlaU Cjuljj>- (j^Sj (jl 7c_L-aj 
^jjL-aiaVI 3nK"ll q] C^jib JloS L^I^UlijLi j_iSLfllII ^ La li^ I jJll 43LL (j^ 
LoljJ TT J 1 .0 1 J 5j.j ,U1I (jlol^^^l J^JVJ j»JL»Jl I jl La liJJj Jlilaj 1 1 Jl». 4jJLc. 
(j-o (J-«-J><J Jl^ (jiaj-jsJI I JLik (_p-« »1 Ml il <i.flJSJi (jLa (_ycLu-3 iji^^:>- ?L<iijl 
. I J 'I .^"al (jjLjJj LilSLo Ij^f i^Lla «LLa:a^ «L<ijl 
q^jIloAs \.^^xs>-j 3 ij I U 1 1 i^^^l^jv^l <JliL>-Ltu^ (j^ S^^SLs Jii-LJ (_7^J 
^Uj'^itj icLuLij.^SLII 3^LLaJI (j-« uoIjULlo 100 r-LlJV «LLajtA tLJojl Jjj LiJI 
^jLbijLLa) 4 t fio"v (_^jL(aiJ^^j?e_Jl ^Lxa (3,5^ c^-^^^**^ ijlxa » Ij t n ia pL^jl ^1 Lxiaj) 

(—^aSLo ^p^ 2500 jjJls. (_y^ jji 3JL>JI o jui f_^ / .j I U 1 1 oLJll (jLj^)^ Jj^j>-« 

(jj^ j-a'i/l ' ■ 1 1^" I iJj^^jJI (Jl^jls J-«-«J (j' 3Jaj>J,l j>Jl^ J'^ 3^_3 i3_uLlII (_y3 
4"n I II Q^^:>. f_^\ 4^Laj LiJI jaLu JllJLjjvj , d i^^ a \ 25j 3^L<j< I 2 SjJ, (_5-flSLj La 

LjvLLjI ^ '^ ' ^J S Ml \ c< 1-^ *- 1 1 ^Jj^ Ml" ^1 i^LJLl JJ-* * (JiSLa ^p-« tJ3jJ-« «LjLa 

ictLjla JjJl>- (_y3 VI oLiil t_ij Ml i a pLfljjl j-J-ilj ^ (jl (_yxiaIL2j Luuj Ij «i"i i n a 
3 IJ I U 1 1 ^[X\ d-L^S ijji j.Jj^j^\ «^ljJI (_y^ (jjSLuj/ (_p3j:>JI (a:»^>- tjLa I jjj 
Lu^jll^l jjj loLiil I— Ij Ml i a p-LflJjl (_y^ ,_>l3j:>JI jj^ ''Lti' I _.-»- Ml ^jj "^ (_^ 

(_y^ LjjcJljvV 3 ij I u 1 1 oLlI,! «Lui£ i_aL«jl3l ijuhi^L (_gjLiaij (__)lojj>JI ^jlj^ (jI 

jILajuS j] t utS-a ^p-a ^jj-iLa lJjJI «Qjlj_u j_^jj*- ^_^1 ^Lt2j_u t^^*-^^ tj^^ «uL>- 

.i>Lu,1 JJ-* * tJlSLa 

: 1 it jj,l 3^Ll3 J ' '^ " J^ <"ii III (jl^l J-^JjJ (jil njLujijjjJI tjLlaj Mitl 

.jjjsJIj Jiil Ll^J oLjJ,! (_yjj Ml i a (j^j (JjGjla ^J"^ i-L!Lufc (jjSj (ji -I 

Ji t''' J "r 1 «LjjL<iIL>.l Lusljjvl ^Js Mil «L4_j^L^ iLiAj-iLs (^IsLLa ^j^jlu ^1 -2 

.4Liia '^ ^IC"j 3JjlIL>^ i-<I , ,.l ^ ^ I ^jJlx^ «L<iujl |_^j.ui j^'^l * • I '^'^ 
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jj^lg .xgJI tsVa 



■ oil silt AijUd i*j"^i jfculi jSxj i»jii 



Oljjl-l i5-U~» 


jutJ Jl-i_jii i^.J.1 


551s;U 


C^^j"i^ 


(jUi) sUll k_)j_ww 








aJUiJi iSo.y 


83 


6.4 


^j,UI 


117 


9.8 


L£j>sri 


23 


10.7 




750 


5.9 




70 


9.8 




22 


8.4 


^i;i 


610 


8.4 




125 


3.6 




2 


2.4 


uy.b>>u/ 


2000 


5.65 


jiH-iij^i 


140 


6.6 


ji>» 



If j^ iyiu-j . jX\ diLl^ «jjLi..a fLiJ*^ d^^lll ^Ldl ^/u*^ <^'15 Ujs di-Ul 

.OJj53| J jjJrlj Ail JS"^ Jlj^l ^J^ ii^">Ul 0»^^i..,^.ll J L^U 

La jijaj»o (_ya Ijjj s-^ (jr^'j-*^' 3.1klll f^>o o'-^ ^^ (j'l 5^L^1 

(j-C 5Jl_LJLJ I j "'i (_j-'l.<-<U 3 ^^ I :,^tl jl 5-ul'C I nil j£\jX\ (2>C SJUjU Sjj/IjJJI 

4jj1U1,I culjLai-jiVlj SjJjill 41LUJI Jill a?U"rU ^j^LaHSVI J^l^jiJI (jt 
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(Jj_i-3j 3 Ij j "■ (jLojIo (j-* JljV j<ij n_gjL»-aIl3l j-i^ p-jj-Juil ijj>^?^ J^ til! jJ 
i>J~Jt i_^ (j-\_LoL«JI (»jl^J Jji .""illj 4JLu.caJI ijliljjij iJ1iIJljlJi,Ij '"'Ij^; j-^"ll 
SJljjlJIj 4^^m (3isl-ii.l -i_>^_3 iS-^3i '^ 'J^'^' '-r*^'^?^' (j-" (1>^ i>ljjI I'iiU 

.dllJLl 3^>UI ^^JS>~^\ .-.IjU.llj (_2j^>JiJI iTjj^jj Ijl 

1_<1JJJ CjljJLill tfJUfc siUjI <t>-^LI,Lj L^J^ TT I rij V tixJJtJ <ijjJLA Cjl^p£ «Lij| 

d-cjLSJI <i_L»-^m ^^^^JaJI x_o LiajLJiILo JjJLtuJIj j^l_jj»iJI jsJUk )«-^J-a (jj^ 
iSjj^jJ,! 3.iLaiI,l (_y^ 3j>.^m JLx^l (<ulajj SjLcl Sjjja^ j_^\ i_gjjj Jl^ L«-« 

. j3^Ij Jl1,I ^sLLj jjjLiJ, 3±<iIj>J,l 3jjliiitl t_iJl^j>JI j^\ jjt Ijjt qI 

3_jiL>J,l j3j-l^' (.il^Lj, (J Ja jj'^** J I ri-v JLjIbvl ^ U , ,.lj I (_jjj^i ^1 4jaii 
dJajjjJkl iIjIsLJujVI (jLs till jS 'jj ' II "^1 aJJt (Jilo Ji^JJ (*^>' i-*;;^ i^^ylalj Mill 
CjLaJL>Jlj Cj^ j^ I iTill SsLflJj 4jJLji3 SjLjjj (j-<_tu:>o (_5-i-»3 JiS 3^LLaJI ^ U -» ^ i 

4^LLill itjjLitA -' i^« " (_y3 1 1 j " L»^j^ (J-^^"^ ijiijii-I ij^\ ^^JS>■^\ sUoiill 

S^LLaJI jtjjLiaA sLiiiijI j-j3Lj (_jJjlaj )«-JjuiuJi,l aJJt (_pJl sLu^lJI (_y>-ljjj| (_yjfc 
S-pJI CjUjI£1II pLiajl (_jlr Laj-uGj jLajJIj jL^VI ijLi-aj j^l CJ^ij (_,lr 

ji 5_j_5_iia.c j|j_a 3j-^^ ''-^^?Tp-' '"' I 'ijtj "jLl!.! i—ij I II i a pLijjl (_j^ j-iilll TUJ 

(jj£Lj (jJ 4J2 j-5til i±jjj]j ijJLufc (jjSj (jJj iSjjjj cj^LcLflj jl d-u^^^jjjijjfc 
jajj V <ij'^ jLajJI oLlI, i-ijj^Jj ijJLui (jjSLj (jJ <ij| Li^ i4^^pja^ cjljLc. i^JLla 

(jLa dJJi (_^l S^Liial j-=tjJI (j^ 4iaj>J,l ■"'>! '^"a jl CjLLiJ ,j^ i^gl i_a Jl3 
Ij-uS j-iijj (jJ I j'^ij ' (jl jl I Ji^ ^^rr^ (jjS J I II Sj^jiajJI CjLcjISJI (_5i^ j-uLlII 

J^Li-fiiA Jjj'-^" (j3-^ ^.Jt^^^' (_>i3'^^^>-'^i -^ J ' "" (jl ^^* ■ 'I Jt^^ILj (j-uSjul (_^i^ (JJ 

. 4jS «i I III 1 4jj.x^ 1 5 j^^ I 
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U^ lJij-^\ (.3-^ ij-*-'" ^Lia CjLLajtx tLJujV La )«-^J-o 3-o*^Lo 4.x^ljJ (jl 
(_yjiali2j J i4jjUj.^SjI 4^LLaJI JLjJjjj jjij-ail I Jui jj-* a \I ^" , ,.VI jjij (_^L4JJI 

^Ir ijllj^ (—fl^jlb J , 3j \l ,^"aVI J^l^jiJI f_j\c-j tShj oil 4jjljj_uill J^I^jlII 

j_y^ Ujjioi . 3jj/Ij jJI «_ii3j^ 3 ^U:l I ^^ /ajLSJI (_yjLj^.^SLII I 'tM j" . ..VI 5jt;LJa 

12 (J^ 5j_o L^ I— ij I ri i a (_yi-ci (_yJI oLJll J-i-iiJ (ji J-Sjjj t_gj t^ i 1 1 r-ij-o-Lll 

dll j (_y^ J ' ^ ^ J "^ J 1 I t_lj I ri > a ^Ir i ij] (_yJ-«J I J-Aj iS-fljSj 25j 3x.Lji 

4Sj.r>JI tfjui 4_uuil (jl I Lj-ajJ "iitaj 50 aJJolU jj^ ^:»-y iJj (»JJ i_p (j-a Cj^^I 
Q^SLl >i ro^ i4_LL«_a ul) Lj-Lje-La ?«-p-J ^_^Ljj_^Sj1 ' ^^N ^"' ' "^^ tji ^ ^^'^^ (J-* ^*-^ 
dlLcLji (J^Li- (_>-3Li- JSljiuJJ (Jjill (_y3 "iia^^ii^l jl j '11 (_y3 sLlj.^SLII I <t\t j". . ..I 
j^a_LJ J J 111 ' ^ . ^ ". ' ^ J-*J ' J^ . <l\l j". . ..VI jjLa ijjill (_y3 Lai i4_La S-uJl-a 
(j_a t'- 1 ' II I JUfc jj.£L1jj i'OLjj" I ri a (_5-lJl (_5-Il J '^J (jl (_yJI (jJ^i-^ILjlVI 

^_^1 a-uLij^<ll 3^1iaJI .-.lU^^ »^t.^"..." dil jjj ii^jJJ J^^-^ iiJ>L^lt.oVI 

L^jJ j-sjiij La (_yl^ IjLiUcl (_yjLij.^£LII L^jj-Lul 1— ij>i (jl jj^^l (_yl^ J-<»-«j 

^_y3 CjJL>iJ L^La jj-jsJIj jJll 4^LLaJ 4 J I rrilu Lai .'"'1^1 '^^Ij i-llLa^LLA (j-* 
4£.Lji (jjj_JaaJlj )<-Jj^l (J^L>- L(jLl>- . I'-' 1 ' I Ai I ri >lu jlj-alLjiLj j-iilu CjL^jI 

l-^ji-ljjlj ijjuk j-jjujl 4.Hji>- jLjUcVu jii-al (j-« Jj^Ls LdJjJ L«jjj lajjjjs jj^ 
.-.I U^t I jj^ JlSLJol 5jl^ ijJLuij .(_yjLij.^SL!l I 'tM /j". . ..M I i^L«JI (jSLi^II (j-<ui3 
lLsLuIj ^ .^ I" -•- 1 1 jt^ljJ,! (iu^Lj (_7^Ij jj'^^^'j 'J^' ''Lw 4SjL>- (jl^ ij-*-*^ (j-"^' 

•Z^-' p-I^Vl i>jUk ^>a 4j>Ij (^I La jjMiii.ij .anh-^l (^>L^Ix.uVI 

: J^ul) <w«Ui dl>il MdUi t;;iLfaal) - I 

(6) Gray, T J. and Gashus, O.K. Tidal Power. Plenum Press. N.Y.. 1972. P. 8. 
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(_yjLjLll C_1J I riiU (_jJI ?m |_gj" I ri a J '^J (j-<->-J I JlII *L(jI sUI |_gj" I ri a pLflJjl 

tlLIi JlJ(_i njljJJI (_yi oL-lII ^j_ui_La f-Lfljjl (_yi£: 5t;^al^^lt aaljil (jJju 
^jy\^ Lki3L?e_a ^l^^.j>Jl ^La ^JjS-l Ll_Lu (_^LAJe_J 2l L) ^jj::e_Jl *La t^j" t n a JL>-Lj 
<l».jjJI (_yJI JJtJIj jjlj-jJI (_y3 oLJll (_y-lj I ri i a (j-U (3j-^' (J-"^ U'^-^J . tUj I riia 

(J^JLiiJj (J-4J<JI (_y^ (j^jjjlll J o" I rij i4jjLij.^SLII 4^LLaJI ?r^lj iJ-«-»JLi JLi-G 
(J_«.C. siLIjIj LdJjd Lu^La (j-^J Ml rll (j-41 ^j'-^' (^'-^L* ^tHWj-6^' CjIjJjJ,! 
i(_yoLiitjVu <ij^ «im I— ij I II i a Jii-Ljij djLa jj-a Uj->- (jlj.iJI ' -^ ■^J (j^jjjllll 

jij.:>Jl «UL>. ^_^ ^J)~ ' " ^ Ct^-^' Ct^I ^H*-^^ ^i-:*-* t^j" I 'I a J '^ * ^>-*"' * *-Jl->- (j-a 

(_y^ j.ja_JI oLla (JulS I jl Li^ J 1^'. tl f_ji i ijlj I JJJL>- (j-« p'-^j'^V '■'^'^ (*-* 
(j-lj I II i a (j-u j3jl-^' aI jLa (JjUlII (_y3 J 0" I iM (j-UjjUjI (jLa JLa jl jj^ 3JL». 

j-j-C (_>l3j^>JI (j_a j>LjJkl (JLJ^^ ' '' ** J "' J sLjj-^SJI TtLuI (j-a JJ^U tt «i i n" 
Lj_a i-jj mil, L^_i3 TT I ii_l jl IA"il ijlis j<iJ (j-a I J^J J'^"-^' LT^l '—''-4:0-3^' 
(_jj| j-jJe—cJI oLj-a i-jj I II i a J '^_' (j-<.;vj i jUI 4£j.jv i i j i n t p-LajjVu jjiajJI 

7-1 I iiU Jl^LUi 7=-^ (*^ O'^"^"*^ Ct^ ^'-rr^' * IJ 1 n i a (^j"i 1 n a (j_a (_y^i t^^" 1 n a 

jJLI tfLlx J '■^~ (jT^ 4_lL<ij>JI i> JlA j 0" I n't J ij_)l3j:>JI (_jJI (J^i- jj U jjtjj I i>[jX 
tf jufc JiLa (_y^ J < "11 111 Ji^j I JLaLcJ,! aJJt tjiJu dLUL>- I4J i_gj"i I II a (_yl^l (_yJI 
jjlj dj-oLi- (jlj.^>JI (_yJI jjtoJI Oi-La (j^ 'Ji^i' 7=-*^ "hA^ '~ "► '^ " <Jl!2L>JI 
(_y^ jj'-^' o' ' . ' .1 ' ",' Sj.Tt^ <"i I iijt CjUtxiaJ,! aJJt (JjJLilt 5 ij I U 1 1 3al Ull 

* '.>:hl^ O-*^ ^'-rr^' (_y^J I II i a pL^jl 
(_y^ 3j^ OJ-^-^'iJ J>^?^'j '^^ ^Sj.>- I I J lilt jjiajJI iJl-La J I ii-»- i" (j-<->- 

J <i"i I iilj I L^ijJLiiIi! cjLLujjUII (J^ii- (3^Jl1!Li jiLqU/T o i ii_h>Ll1,I i_^^ i nia pLjjjl 

(^j I II i a ^J'-^ -^ _■ ' ^ J i-f^J^»- p-LflJjVI (_yJI jJtaJI tLa J^JU (_y^ Jji I'l'ill "iji*^ 
I ' j ■ <i_l_L«_«JI J n' I ii"j iCjLLujjIlII (JjjLiij (_y^ jlj o"li iiVu tt q i nj V j>LJll 

(J^Li- *Lij_^.SLII r-LlJlj CjLLujjjJI Jji Ml" I 3_ulSLaVI j-3jlu i-iiJ^=-J J'v Mill 
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j_la_iJI ^^ « ' ^jLiil 4SjL>. (_5i^ (J-«-«J '— ''-'iiJJ-^ '-r*TA>^ j-a^l ' • 1 1-^" j i_2Jl^I 

i>L>ol (JjJljij sLulSLal jijiu (jl ^j jj . >» 1 1 i I Jufc ^ ' '^"' \' J i4^jj>JI j>L>ol jj^ 

.oLlI,! 4£j.jv oLsoI «_o as^Ijj LnJ (j-UjJjJI ' " ' Ij ■^ •"■ 

j.ja_jJI ijLj-o Jlj>-Lj ij\->- I Jl^ SJL^v f_^ L^i (_gi )«-flJ^ jj^toJI ^jLlo |_gj" I ri a 
(J^i- JLi jjtaJI tfLJi TT I rijj Jl3L(Ji,I TLjjaj (__>I3^:>JI oLlo ^^j" i n a 3_J^ p'-^j'^W 

* 1^ t ri f a ^jy-^^f ij^l j.s^-u\ i>Lj_a ^ '^" (j^jvj it-ilLLA i>Lu,l t^^"f t ri a /^^ (^^^:>J1 

(_jj| j-ja—cJI oLj-a (j_a CjLlO ^J-! Cjliejia^ (JjJLiIiJ ("Cuj JL3L(J,I aJ-it (Jji2j 
tiJJi JjLJ i(_ji^i CjLjj" I ria (_jj| jjlj.^>JI Oi-La ^^jILtu^ «^j (_yl^ ij-**^ 0^>^' 
t''' J "^ t ^j.j:e_»Jl ^La t^^"i t fi a ^ ^ -^ "^ ' * (j-1^^ j' 1-^" *l <1>>^^ ^^^ «LLi:>J,1 ^j-4-l 
^Lj-a 4_On^ /cHj LAJlJi^ iCjLLuji^^l (J_Li_iIIjJJ ^Lul ^_yJ^ t n f a ^j^ (^^jLill tt o t n t 
j-a'^l I j_A J o" I rij i3_uLij.^SLII Sal Ull r-lUJl IjLjJJ CjLLujjUII (_yJI (__)I=^:>JI 

^L_j_a * ij t (I f a ^^j^r < n a /yjl jj-i-iaj Clx_i:::tJ pL^j 2il ^_^1 ^jj:e_jl aiJuo Jjju ^_7^i^^ 

j_;e_jj| j>Lus pLajjl *L(j| <l».jlliia (_5-2jJ Jl3L(Ji,I (jl sLkijv^La 1 nlrj njlj.^>JI 
(_yj| j^al I jUk i^jjjj ij o" I ri a J'C i"i I (Ji oLJi.1 (jJJ Ml i a ij\j iJjLill (ji fS-^J 
j3jl-i!l i_y^^ 1 oK ;«-J^-<-u J's i"i I (__>l3LiJcjVu JLvG djalljil «Lij.^SLII «LlO (jl 

(j1^^.j>J1 i>Lj_a (^^"( t ri a ^^^■^'^" ^-A «L>.^IIiiA Jl^LUI t-iJ^ *'JJ * ' 1 r nil (jl 

LajLJjL^ i3_uliJI ;-! 'J j*^!! -^fJj-* 51»-J-a (_y3 (jIaLiJtjVI I jui (j^ a \I ^i" , ,.M t 
jjiajJI aLjua J o"i I 111 LfjjjtJ JLsLiJil (3^*2 pLiaJj^l CjI j (_jJI jsLiXI t_ij i n i a (Jj-aj 

jJ^j-iD^I (j_a ^jj;e_jl aiJLA t ^j"'!"* (j-\.>.j i(^^^:>ijl i>Lj_a t^^"i i n a (3_3^ P'-^J^' Lr^ 

isLjJ, TT I II J oLlII (_yJJ I II i a (j^J ^j'-^ J'^ l"l"t Ji^ 03^ L^Lj^Ijji^ (.3-^' CT^l 
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ti U '"Ij ' lIiLLujjjJI (JjJLij jLju oLiil (_yjj I ri i a (_yi j<ij5<La ^J*^ J'^ I'l'iJ tlr>^>-J 
.(jrt-&UoVI M^ (_y^ oLjII 4^j^ Jiij AjjLij^I 4^LUJI 



^Lj_^_LaJ_a cLIL-LA jJ^^Ilj <"« j "^ \ 4_Lj_«_a ^ J*^ J ^J J ^^ tl ,^^ I ^^*^ ^^^Ilj 
.431 jij LijLS Lua^jv I -1 j '-^ (JS J'v I'Tt (jLijjLalLa 

JL3L_La j«jvLj>ijl \jJb ^jy^ I t fi MJ i^^j?e_Jl i>Lj_a ^2>^ ^j■^_Li^^J>^J 1 j.j?Ej:e_l ciJ^"i t"i a 

(-_3jj_Ii «Lj_i-i2ll2j La i 1 1 ri"*. jjlijj -*■ "' ■^" Lix-pe-j 5jL>. ^_^i^ (j"A_Li3^:>J 1 ^j-* cJ^ 

i_3jjij i(j-<_ii5j.:>JI (j^ I ui'n L^Ls (jJUj^^SJI JljJjIlII <iIaj;tA Lai . Jj< .""rll 
t (_u_uj ' ^ ^ -^ "^ ' U j_^^:>iJ1 /c-i-uL)^j.jv 21^ /jJLlJI i^^^:>xj\ /c-i-uL) ^j-\_iiD^j>J 1 Jl>.i 

^JS t"i t ^ ^ A "»■ ' 1, 1 ^^^^^j>Jl ^^^ ^Lul * 1^ t fi r a t^^" t fi a ^j-a (_y^' t^j" t n a ^jji^ 

.J o"ii ria JN i"i t <1jjLij.^SL!I 4^LLaJI JljJjJ <ljjl£Lal j^^JJ (ji«J La-* (<ulj 
jjlj^iJI (_yJI L^ i_a j-Sjj Jiil sLul j.:5tjJI (j-a ^LALj-a ^L«JI (jlj^iJI (_yiljJ 

^l^^.j>Jl jj_* i^Lu,! ^_^A^ J '^'^^'^ ^ ^ -^ "^ ' 'i ' ^l^^.j>J1 Lat i/c-ilj (JSLioij ^^A-». 't I 
* 1^ t ri f a ^tj J3-^ ^^i^^- C7^^^^^*~^^ tj' (^^i^h^Lj ^Jj^ t"!")! Sjj^i T-j-tiuj 1 jLtiJ 

^_^LjlJ1 (_^^.j>iJ1 ^jt tiUj-S i^^jSlajJ tt^j" t fia ^_^.ii ^_^i ^ ^ -^ "^ '""^ 4_i^ ^LiXl 
(_jj| (_jJL«JI ,_)l3^j>JI oLj-a 4_L>-j3 JlJi^ iJ-«-«-!l (_7^ (j^jjjUJI J^Lj ioLlILj s^laj) 



99 



t^^"i t ri a ^j-* cj-^' LlJljLa ^_^ijlI1 j_^^:>J1 i>Lj_a 1^2 1^j_liiJ (3^ t(^^^:>J1 jj:>.l^ 
(_gj" I M a )«-3jJ (Ji-ljJI (_yJI (3^Jljj (jl jJtjJI i>[jX tt I rijj ^LtJI (__)l3j:>JI JLsLLa 
jj_a fiUt J-^ ^ ^ -^ "^ ' U j_^^:>iJ1 aULA i^j^ cj-^ ' CjJljLa ^_^LtJl j_^^j>iJ1 j^Lta 

JLt^ ' ^ ^ -^ "^ ' 'i ' j_^^:>iJ1 i>Lj_a t^^" t ri a ^\ ^ i^"j 4_uU pL^jJll ^_^1 Jl^JtJ /CJ 

J o" I rilj SjjjJI J «l" I n't I jSL&J IpLflJjVu JJJtJI oLli TT «1 I rij J JLsLiil (J-i2j Ldjj 

CjI_lj_1j^jJI j-^ '>'-J-1' oAji i-jJu^ I JlII Ol-La ^ U , ,.lj I ^L«JI (_p3j:>JI <iiaj(3 

(Jij «Lij.^SL!l prtul (1)'-^ p'-^j'^W (_Ha-i=til.l (_>^->^' "W^ TT 1 rijj Jl3L(Ji,I J^ 



"i_iJLc J_a <Jl!Lij.j». (_jj| 5j_lL>JI (j-« (jri>*-'' S-^W^' (^4^lj-<i iji^jju3 V 

H_fjJ>-'2l d^^iil tlsjij.uA\ lIij^jJ (jl jju-aj,! Ijui (J^ i"li iiU TT I nl <l».jjij 



9S 



6JLi^l 6>3lhJI LiP9J9:lXj 

^j (_yl>. Jill ^^LLs (j^ A \l A" , ,.VI jjl£La"^Lj (jl Li^Lj^ I ri^ 3 ^ U : ^ ^^ Ltj^ 
tiJJj (_y^ JlII f-LajjV ^'^■■■jll Jj-«II j-Lyj iLoJlsI I (j^ (Jal jJ,l f-Li3jl tjl^ 

(_>l3^j»- 4.>-LjtA ?-^J • '-^'^ I 3-4 , 3 (j^j La j-iiluj iaI Jl^i 8 (_yj|^j>. d-alalll 
.JaljULLO 2 4^LLaj <iIa:>J,l J-aJUj )iJj-o jILajJLiS I , 14 u^u^ i nS «LLajej3 
(_j^ «_2j L^I uJl>-^ CjJjSJu <ij^L>JI jjjsJIj jj,! (Jjl Jl>- (_jJI IJjJaj jJj 

(^;1_J 5j_3jjJ,l JjIjLjsJIj lLlJ-g.Lj^^ irr'C 3 ^-^^ " '=1 jlr (J.4JIJ l_gJJI l_JjJll tllli 

(iLLLaj CjJjSjI i^l-LLa ic-ijjjjJI (ji^ (_yji CjjjSLII (_y^ jt^lj^ 4j^ij ^ '-^ «" LJJJJi 
sLLLa «Ujj iJJjjSLII *i-Llo (_y3 J ■ ■^ -»_' jj.j>Jlj jJil jjlxa ^^jj; i n > a j_y^ tSj^ (jr^ ' 

/ -^CujjSL!! sLLus (_y^ 1972 aLc: jI Jl ^.^AI jJ^Ij jX\ jsLuj 

ej^ x_UaieJ V (_jjJI Sijiill j»Lj'i/l jLH^VI (j-^-tJ JLi.'i/l x_a j»jj J^ (_y^ J>^ 

(_yi S^jJlII TjLjLli!! (j-« '/-SO (_y3 aIj^I 5 (j^ '^'i^i jj-^'j '^' "Lla (_yjj i n i a 

ij_).j>Jlj jX\ ^j^>- (j^ ij-**^ ialla iJliLLajtA ^Liiiijl (_JjJl>- jjjj (_g JJI JLp-^l 



lujSJI a^sji^ 4«;t-ia ctJI>LIj ila^lj iJUl Sjljjc 1972 i:^JjSDI »lld jjjJIj jJ.1 JjIJls- (7) 
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I 

^^-^J (jr^ 'Sjl>^l (j-* J-^'j O'j^ l>=j'^' 
cJljLo (j^ i I ri II (j-LJ^La diLLa (_}^ jjjSHJLi CjIJlJ 
■" 1-^ • " II (jJI 3 j -^" 1 1 4j£_jj>JI L^jIj.^ jQijj Jj-j3 

j»jLlxj iSuibj^l 3j£L!Li 'l'-j--l I i^jLUI i-a^UJI (_^lj 

djlj I'lir (JJlJlIJ V L^jLa 5_,l,^tl (_>:=j'i/l ajJkk: Lai 

j^ij (_pJI ^3i='-iJ^' (j-« JtA^' (JJLlA JljLa 3jlir^ll 

L«-Lu dJi-LjJI )«_uLLlII L^la jjjcfljjj (j^SljjJI L^J^ 

5_La-l I rill x_uLLlII j-xJuj jUtjJI pLajjIj (j^^lj^JI 
j^jvj (_yl^ ^-iUI juiljJJIj SjsjIsI^I 3Jj'^I ^ (^ 

U^j^\ ijjh^ ^_^ 4jjI^)j>JI 4^LLaJI (j-a _/:LjJ (jjj-^*-* 
4^LLiII (Jjjrsj tjl iii'iVI 3^1 U",,.l . ^1 liij^-j -3.1. ^11 
3 al 1^ II ,j_a ;jI3JkJI I Jlj* tjLa i>i-T (_yJI JSLi (j-a 

I J I , ^ ^ i_P-<i-i o^j'^' Sjjii^ (_y3 j^^jJkl 3jjIjj>JI 

fj^ «G_ajL^ 4J^^ i" I III tjl I II "tVI * J^-^"' • "„' LJl^iia-l 

.5 nl"i->J,l "ixislj^I 
i-aVT J-La SjjIj^^jjsJI 4^UaJI (jLujVI i-2j^ 
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(2)SLj /oJ j3jI ' mII (_y^ tjl I rll*^! (jl f«^J_5 iCj^^l LdJi (_y3 tjl I ritVI I j<l". ^1 (_^l 

c-LLIjjjI dllj x_o 4J| VI «LiLuj,!j |_5jlj^l jJir^U I jui SjLjioIaj 3ijj(^ (_yk: 

d_aji>- (j-« LdJi (j^i^ (J-il (_>^J i^GLvLlIjvI S^Jl^J tfjjV I rrlj 4jla (J^LtjJI 

J_Lo L^jj/jLoj S-uJljiI,! j>LJi,l j-jjL(j (_y^ ^1 A ,':." , ,.VI jjl^ i_aj^ (jL^tiVI (jl 

)«_j_iLLlII J^^J jCLoI J^j jjIoLsJI LlISj (_jJI I j ' "jI t (JljL«J ^'^4-*:' *— ''_>-^ 

;J' .^llj Ji^ll ^1 Ll2j^I 

^■j*-! J I II II (__>l3lj_c,3 (Jl <" I iiVI Jl-j-3j 5jj^j_o i«_j_iLLl!I ojui iJlJIjLaj 
(_y_ijjLjl (<sJL«JI (_yJI LjjJiJ J r°i i/oJLjlII (2h« 3 lih-ie-a «UtJi ^^ -\ ^ ■'■' ■ ..Vlj 

Loij . jjlj.j>Jlj J '^ "J (JIjjlJIj ^j*\^ ,,.\ ct ^^^ «_uLLlII ojui j-Sjj uJl>-^ 

<il>.LjiJI x_uLuJI aJJt (JlLa J^JJ tijj;*- LijIJJi ■ U , ,.ji<tl '.ja ^jjlII (oJIjlII TTJ"^ 

(Js i~it Sj il I iijl (_y3 J^jJ WjjJ' ij' "^ '" Lr^3 1 Lp La^L-uj'C J i"i"tj ujLLui (_y^ 
(^t^Ll^j^I jUoVIj (jLiLJIj ^jSLj^'i^l Sjijaill uIjLjV^JI liilLui /<u i(_fl!;SLo 

ClJJJjsJ JL3 ^aUaJl ^ jJir^U I J14! jjLujVl v2jVUj(IjjI CLu\£ lil (j£Ll 
(_j_4_L«Jl J J U " 1 1 (jLs 1 4_L^ jJj-lSILI I <ijljjL^J 4_i_4_L«JI ASl^j-Xja (_gj"i I ii<i_i 

(jLuJVl cjLvU. jbjjl (jJI ^LsLiVLi /<sJL«Jl tfj^M. i_g JJI JjL^II (_y;v^jjSaJlj 

■5 al U tt jj_a J I .^11 1 j_ifc alaj-'i ml oVLa^ H^^ (jrll ^-^^ 'J^ ^sLLil 
J^ <ijLuS[jj 4jj I jL>.^jj>J I Sal ull jjLtujVI aIJlJ-"ii nl x_ujijj jjl Jjill (^jS-fl-iJ 
jlitJI AjLJEj-uiJ 31aje^ Jjl ^Lb /<u 1904 aLc: (_yi3 i(jj^l I JLA Jjljl (_y^ IjJ 

(^ 3 J*"'! 'J j< II isLLJI JljJjII oLLujjIII SjbV ^j'^\ o^W 6-* j-^J^' 

3_jjlj.^j_Lj>JI 3 al U tl CjVUji1<jI Cj ji>.| (<u _j]j;jJijV 3.1kio (_y^ ^-^^1 
Cj_j^I 3j£JijS I jj"" Cj^JlJ-'ii III (_ylll CjVLsJIIj (_p3lj^VI CjJJiJiJj x_<jijiJLj 

(jr^J iSjjLjJI (jJaLm (_yi 3_c.ljjJI (__)l3lj_c.V S-LjvL^vjJI <Ji!j_LjJI 3^a3j 

U^ 5JlJJjJj_lj (_j_i <i_LjLij_^ "ilaja^ tLJujI j<u oj-ill IAj* (j-o iJliI m i mq-^I 
(_>l3j'i(l <— 2^^ i_^ 4_L>-L<jJI jsLlaII J 'I '^ " iJJLlA j^jlu *— *tH^ lS'^'j'J d-alaJLa 
J « ■-' I jL»-J (_5-!l L^-i-a -' • " ■> (Jj^aJLj Ct-^ -- I-^ ' "II (_yJI )«-SJ-(J (jl La (_j^lj 
CjLLujjj (JjJLIiJ (_y3 J^ijLiJI jLie-JI I jLjfc a JLJr" i nj J 1 1 Jj^'' > U « . >. 1 1 j^paLiJtjl 
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f_j \ r J-«-«J 4jjIjj^ 4iaja^ (JjJLfuj /<u I960 aLc (_y3j ijj-^'-'^' '■'^^' '■^^ij-f' 
aLs 1967 aLc: (_y^ /<u .3jSljj^'i/l SjLajII iTjLjV^JI (_y^ Ljj^e}A\£ ^JS: jlitjJI 
(Jj< r~ril jjjjj^l jLc. L^jS Jot" I rij <ijju^.^ «LLajtA Jj< I'l" 1 (_jIU35jjJI jL>o VI 

^LlJLI SjIj.^*- ^l^jj (ji jjfc (jjj^jill (Jl o<" I III «ljj I ij I nil (j'^j "— '"-yiDJ^' 
JLv jLJtJ (_yJI J^jtjj (ji (j-« I j ""^ i" 5j».jj (_yJI Ijl». 3jJLc. I". I inl 3_j^^j>JI 

f_j \ r j-Je-iHj (_ylll CjIjULII ojok JI ■n'li III /<u (ji (jlSla TtlajjiJI (_yJI L^jj-aj 
jt^jj CjljLiJI aJJt juJxJj j<uJ I JJJ i«m (jLiic, 'l->-jJ (j-o (J^i Sjlj.^*- CjLvjJ 
3 al U tl jLjJ^j Cj1_lj_ij^ILII J J < Ml "i (_y^ dili Jju L^l «n" I III /oJ I j U « . '^ 
J 'I '^ " (_, I r J-4-«3 4jjLij.^SLII 4^LLaJI jLlIjjJ diLLajtx tiJLLifcj i4jjLij.^SLII 

SLaLlsVLi J iSjllLujIj <ALuiSLl,lj (jLiLJI (j^ J^ (_y^ 5_Li.LoJI ^LlIIj jLitJI 
4-i^l:i^1l S-itLkll oVUji1<^VI (j^ JljjjJI i^Ll^ 4jjIj^)^I IflLLaJI aJjli 

5 ^^\l tl .-<! ^ A.^ll ^^ I j Ij ' ^ ■^" (_,lr (_yjl ii II (_jjJlj 4^LiLaJlj 4j^ljjJlj 

Slu^jVI SjiUI (_^ (jlSLo |_^l (_^ SjjIj^^o^I SLaLLill j^jjj IjuII lixo^. ,jjs 

J^LilLjilj VI j^Iaiil Jjii'iiiU (_y^ » 1^"' V LlJl^^j^. ijLloVI iljLla (Jjjx. (_,lr 

<Ll>._jJjjSI<JI cjIjJlSJI (j-«-c^ L^^ <"ii III i«_2j (jlllj ujlj-aHal d-aj^UI |_ji3LUI 

l_^_jj»iJ CjLLl^pm JJ<-3 (_y3 Sji^^jJkl sLtiisjVI Sj-Jiiill (ji x_«^ I jdj iSjljLjiJI 
tf JUfc (Jia (Ji.jj V LlJI VI 4jj I j.j>.^jj>J I 4^LLaJI J 'I '^ " ijji Sj-uS Cjuljj>- 

(_yi (JaVI (_yi^ iSjjIj^^jjsJI ^aUaJI (j^ tlcjjL^I (>i^ jLq^VI (_y^ jjIaHI 

(j-C I J-^ 5Jl_lj(_jJI 4_<iJ^UI (^isl-UI ^'■^'* ■— 'J-^J^ 3^ Lt^J j-ci5L>JI Cj^jJI 

<jUj1<j>U *I>c:Ij LiJl3. (Jal l^U-aj I jui LijLtj (jla ^ILkJI ijJ>L^l<jl3^lj^ 

3jJaj ^^li . ..a ,_^jVI (jiau (_y3 Sji^^j^ 4jjIj.jv^jj>JI 4^LLaJ| j^Li^a^ o'^J 
. I jj"'^ 4jj I j.jv^jj>J I 3al Ull J \l ,^ ^j (^jlajVI i_xj^j3 (_,lr S^Lc 

5^^£Li «Ljjil (jjSi (jl ^jaJj (Jj LoLxj Sjiji^ i"i I inl (__)i3jVI (ji (jVI (jLijllLlI 

iloi- Jj^ (__>l3jVI J l-^" ;«-1jJJ 1 1_;'^_;' ^ S i"i (_yii5jj(JI I j « !--> ^ " J^Lj djtlaiiLa 

(_jJl Mill (j-LiLaill (j^j 3iLJi,l J^Ia j-Lj L«-Lu l^p^jij^ 12756 , 8 »lj"ii nVI 
ilii- j_Lc J '--> ^ 1 1 (Jj-la (j-a (J_i_Lflj (J^ i J-*J '_>-'-*_?^^ 12713 ,8 (_j_ij_L>J I J 
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tJt-Jj-a^^ILa^HS Q^-iLa 149 ^^^j'^l ■*■ '-^ ■ ■■ ^_^i^ 4_tujLjj1 «L>.Ltu_a ?«-u3j t»1j" ( ti Jl I 

(2) -. - I -i 

jo-ja-^v (2>o '/I .5 (_jJI^;»- (Js i"r"j i(0 60 -5 (j_« ' j*^ 1 ' " )«_Ljjj-5jjiuiI I - 1 
jjjoJIj iSjjlo 3^jJ 1 000-500 (j^j La (_yJI l^j"°i Sjlj^l 3j>-jJ t^j-ij o^j'^' 

l_ijj_2j jHo^Lp 2900 (3-*-^ C3-^1 Jt^i-<-ij Aj ,':. ^tl t:jj>o «_2jij-^LijJI -2 
«Lj_3 5j1jj>J1 «L:*-jJ J .^"j ij^^j'^ 1 («^:*->- (J-<i^?c-« tj-« a3 , 82 ^_^l^j^ (JsLluj 

.Sj^Io a^vjj 2500 ^1 
.jUa^JjS 5100 (3-*^ CT^l J^'-^-'j T-Liu^l Lii^o )«_2jj-(_j^j L>J I i_*ill -3 

(_yjvjU>JI t_JJI ^a^si^ t^J • ^3^ ^J-^ 3900 (_yil^^ (jyJI Sjlj^l 4jvj^ 4j£ 

^^j.>-jL>J1 t till Q^SJuj ,j_^j'2 1 («^?E->- (J-4^?E-« tj-« A I 6 , 2 ^_^l^j^ L«_a ^_^±>.l jjlj 

.* J_uo ^_^±>.ljjl ( till L^-Lu Aj^ju-u «uL>. fjy^ Aj /^ ,^', n _il^_a ^j_« 

j^j_a oLjsoLj 5-al I ri II (3-*-^ -^'A3' ^ 1 1^ *j'_>^' ^-^J-^ p'-^j' ' . ' .1 ' ".'J 
3j;vjUJ1 djLSjIaJI j^l 4ji>.|jLll uljLltlaJl ^ J-Sljj Sjlj^l tjLs i^j'l^l 
' I'-' J -- 1 1 (_gjlJLll i—S^T-iJI (_5-l| J ''"' '"' jaJ (j-oj SjljjsJI CjL>.jJ (_y3 jJjLill (Jj>-flJ 
5±jJl2 i^jULll <_3>LiJl (_yJI Jill) (_^1 Sjlj^l Aj^ i^SLl i^jjIsjVl S^Li 
4j.1 Mill 3jL>.J(jk: JclsLJI (_, irioi'Till pUJ^Vl 4j.<4SLl >Llo C^JJ^ '-^ '^1 ''^ 
<i_LjjLj>Jl (J_alj.c (_jJI (__)Ioj3l (jisu (_y3 SjljjsJl J^^J '.'!'" lSJ^3 'L^'^ 

iiJj.jt:i3 (_y:Lll S-j-iiajVl uuLS-lLJI (j;^ liJlSOa-VI ^^ ^^Jlj (j^jVl ^^j^j 
i3-lal_Lo (jl ".lIiIjLSJI tjij-S>-j iJ-'-^l (_5-^ 4 J Ull '"'Ijj U'tl (_jj.>.| Jj^j 

( 1 ) Davis, S .N etal, Geology: Our Physical Environment, McGraw-Hill Book Company, London. U.K. , 

1976, P.17 

(2). Davis etal, P. 18 
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ji 5jl>-Ij ij-j^ cL«ii3 ^^^ c'^'.' ?-* ^ 3 ''^*,' 4.2j-aiLo ijul£ /<sJL«JI (_ya ^.tujLJI 
I- A ^^,"."j c-jju^ <-,l,^^ jj^j I jjVulj jjj^ ji A^ I 5jL2JLi i_ajju 5jl>-Ij Sjl^ 

''II ' j'a I LJLjv tfljj lS'-^' jSLiiJLi cjIjL2JI j j j ^'^ j ^^« ■ jj-c. 1 3 '^« > S-tujLJI 

t_jj_L>JI (_^l Jl a ui]\ ^ (_, irilU^I iLljpJ,! J^la (_yk: J1I4II pJU-^l >llo 

.(^gjl^II liajjsJ,! ^ lS>^^ fJJ-i^ liJLukj j-AS-'^l 
^j , ^ ^ J (j-iSlj^l (jjjSi (_y^ LoLk IjjJ '"'I ^^ .',~\\j c- J 1,^11 jjJUi l_jjlljj 
. - . I ^ , U (jJlSi>.| jjl I 3jj I j.^^jj>J I 4^LLaJI J 'I '-^■' (j^Sij 3_Lii5j^l cjlj^l 

LfcUjLa.^ 5-La-l I ritl i>LJ,lj SjJtjVI tf jufc Ijj'a j'^j" (jjiJI (^isl-iil (_yJI UjJaJ^ 

(_^ Jj2^1 j>JL^ 3jJUJ1 S.^.Utl (j^Sj i-^^p- ii-aUJI jUtJI JjS->- -I 

lLsj < r^ Cj-jsOJ d-lJLc Sjlj-^v CjL^jJ ^ I '^ *HI SjjJejI (j^ Cjuljj>- J^^^-J 

i^LjV j-i^l cuLlLiju aIlHI (JJ^ ^ c-jjIUU (jt Jl 4jjLij^I 4^LUJI 

(_yi jLJe_jJI I JUi (Jil /<u (j-aj .-^ U . ..tl ^1 Sjil «^J_Ll! jLjcjJI aLoI (JL>J,I 
^ .'J 3 rr^lj I jlj* '"'"'I '— ''-yiJJ-'^' (jr'l '-r^ry'-^l 

L4-4 I ''-^y '^JL^ Ja^iiiD C^^oj «Ll!Lc 5jIj.jv CjLvjJ ct^ 'I-^' ^^Jt^ "^3 

3^jJ 100 ,j_a jJL^I (_jJI «m Sjlj.^ ^-^J-^ f '-^jW 2JU>JI ajjb i_^ TT I rrj 

il i(JLc ■ ''-' « ' "--■ Cj.:>o oLj-1,1 oJlj* -ij-^J I.J I ri 1 (jLlUJI CjjJL>- (JJJ ^iJ^ 
(3) Berinan. E.. (Geothermal Energy), Noyes Data Corp., London, U.K., 1975. 
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t4Jljlr 3^jJ i-.»ri"jl LaK «UI ijic f^\^\ JaJjiaJI ^\^j\ UK 4JI (-Sj^jjill 

L*!! JSj djiijjj^ L^jljj>- (jjSjj 3j_u£ CjLJljj>- 1_^ "Liil oJui J^j3 Jl2^ «Lji^j 

(_gJLll n_g^j>JI > U . , >. 1 1 ^1 j__^jjtlb^ ^ U , ,.tl ^1 ^m x-alj^ iJ^->-^ , I j U . , '^ 

j<i£l=tij jjtjlj tUI (jLa i^j'^l (jlsLi (_^ tUI (_yi^^JII lUii^ll ^ Jal jj* 

tdl o»" I III ijS.jij!s fj2.fd,\ «UI Lai . *Lij.^SLII JljJjjj I jlj' •'^"1 CjLLujjjJI (_yJI 

5_L>.L<ji LkLj-a i_^j^>j (_jliil lilij (_5-4^ Jj^^tl iJJt (j^ J^'^l fj-'^' ^' 

L^jj-i3j (jlj^ ^_7^i^^ gUjj I nil cuL>- ^jj^ ijr^-^ L^l t-^^^^J^^'s-' ij 1 1 11^ ^LxJaAje-La lLs^jlx^ 
LiLljJj jLJtaJI (_gjj>0 V Ojui 4_t>-LtuJI oLJll J 'I '^ " (jl .(__)l3j'ill ->'--"" (_jJI 
aJl^t'ii 111 CjLLujjIlII (_y3 3_uLij.^SLII 4^LLiJI AjJjj (_y3 L^l o<"ii III ij^i (j-<i^ 
^Jlj^ ^J ^"t I 111 /CJ (j-«J (jAJ^-Ujj_J 2l I jl ^^Jj-ill (JlLa ^JJ '^^ ^'j ^-L ^ t- tT j 

(^ 5-La-l I nil oLlII (j-a j^L-all JLjk Jl <n"ii III LJLa. /olb <1JL3 «Lij.^SLII AjJjj 
.sQjJaj cLj^ljjj <ia^Lu-3 ^ ■-' I" -» " (__)l3lj^3 (JjjJI (j-o JlJJ-«JI 
^_^J_c ^_^^JL>tj 21 L^jS_i jjj.a:>ijl aJJti j-uiluj 5jL>Jl j j "»■ . ^ 1 1 ^jl^ -3 
(_yJI (__)l3j'^l (jJ^i-J (j-« SjljjsJI (Jii 4jlor (j-* J(j I ii" (_Jjj>-l (JjIjjji ji oLlo 
(jl jl Lg.jji'ii ^^'^1 3-<k 3jj lj.^^jj>J I SalUII jj^ J I .^1 1 I JLA (jl . I j^U . .. 

(j-o cjLj_o Sjlc (_jJI (J-i-aj ji^j (_3-<i-«JI -iy-iji ^ ^\^yj (__>loj'iil Sjlj.^*- 'i-s-jj 

jJl>-^ ij^Jjull '"'Ijl T' ij-*^ JJJ J aJl^IlII (j-« J-i-i^' Cj JL^jIi Ji^ jjLsJI 

(J.S— «-i 4 J 1 if^ iLjuusj] J'\ i"ij (_jJL>JI Lt>-^jjSiJI |_gj"i I II a (jLa Jj^pjJI jLiI 

(_yj|j . I J IN •"" "^J I j_;1| jjjj^^lj jjL-all j>JLA (2>^ < " I -a- J 1 1 (_y3 L^N <"i i iil 
d-jjLv <Jlij^:e_jJI (j-SL! 4^LLaJI i^ja j_ljSL!I j Jj^I I juk JN <"i i iil ^Cu /<sJ (jVI 

(Ji ^j'^j^ jji jjij-aj,l \jJt (JN <"ii III M^j (_y^ 4_ujijjjJI (_3jl^j(JI Jl>-I (jl 

7C_<i3 (_yji LLA ^^-^ J-^^^ Aj<^tlj . I j-»U . .. (_yJI (^^j^l (jisLl (j^ 5jlj.J>JI 

(jjjr I ii"*^ SjLsJI jj-» '^11 (_jJI (J-i-aj cfjjjtj (_>l3j'i(l (jisLi (_jJI j>Liil (j^ CjLlO 
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(_y3 (__>^L>- J's i"i ij jsJLtJI ?Laji joiajLA (_y3 5jL>JI J J -^ . ^ 1 1 J^jvj jijjjj 
i-<l ^ ,Ull jjjjfc Jio Jl>-IjIu '-^^^>- 'liujLjsJI sLulSjjJI CjUoLiiill CjI j (^isi-iJll 

5j_laj ij\ VI d^LLaJI (j_« J ' '^11 I jufc J^^ <" I 111 /altJ foJ 4Ji f<s-C.j^ LSjLji 
aLoI (JljLo (_7^l 4^LLaJI (j-o iJji-^JI OJ>^'^' (1>^ '^ ' "^ '''''^"' ' " '*-*i>-" 4-ui I ii-*- 

5jlj.:>Jl (JlLa jj"^ '^1' ^JLA ^^ tl ,^^ ^tj Uj-kajj t JL>.lj t tJiS_« (JJ-« 1^ f^^ 

jj"» '^11 jsJUi --^ij-^ (jlSLoVu (jl Luio^p^l ^j Sjlj.:>JI 4j>.jJj 5iLiSLIIj «LiCjjJI 

(^l_^^ JjLtj 4j>oLJI ijjlj^l ^LkJI 4j^ (jl Lijj>.^ '^iA* ^J-^ 200 

(«j (j-* LulSLoLi (jl I d_uLij.^SLI I 4^LLaJI (j-« J^lj ^Ij^ U5t!-^ <_ iJl ^1 <i i iki-v. 

La I jl 3j^U- SjUJI jj-^'^II (_^ 3Jjj.iJ,l SLaliaJI ,j^ SJjL^JI S-uiSLII jjJl^ 

(j-C d_oLc 5jj_i-3 (2hi>^ ij-" LJ-cSLo Ji^ 4_lIL>JI S^jjlII |_gj"i I II a (jl («^J 

I j'"* <-2jjlJ V (_ylll Jj.-^l A"ll (j^ j_uSLll (jJLlifc (jl VI 4j_)ljL>._j;i:>JI (Jji>JI 

cjLJlj.^1 i>jui(ji.l J ijl-j-ll ^js>~ (j^ ^lilo j_uSL!l i_ajj(j Vjjjaj^ ijjliill ^^jj-u 

tf J_lfc (j-LJ- I 111 (_jJI l^J^J Lt-'-" ^-ij'j-^'^' '— ''j'-i-'^' Lt^ J-*'^' (J-*^ O .' 'J J 
JLs-l J'C Mil ijjufc 5jjJlj>J,I LtlLSjjLA (jl .j-iiiSlII I j'"* i-SjjlJ V (_ylllj j>LJi,l 

x_o (j-SL! i3_jjlj.j>JI J 'I .^11 ojL^ (_P-«i (i>l jj-"ii III (3j-2^><-i '|-=^J (_3-^ (3^ljj>JI 

JLl^llILl nI \J" ...a Jj^^ll j>JL^ 5jL,^^"tl ^^°il ,^.^tl . (jl I ii'tVI S^jJLa jLjJijI 
Lu^jjL^ r''-^ JjJL>. (Jj^j I LgJ^ <"ii iilj 4jjIjj».^jj>J1 (J^isJI aI JLJeILjiI 4j]Lt^ 

cjIjjjl2j cLLa^l (_ji^ 5jjl2JI f»J^ "^j-^ ct^I ^ijl>^3TH?^' Jj-^^' pLuojl jj^ 

^LoJulJI LteJLjj ' I jj'a Bj^jUXl 4^LL^I cLlOj jJj.a:>JI DjUb <.x.>J dje-ue-i-o 
Sj^jlil CjLo^im (_,lrj 3_ijj»lll (_,lr jLil^VI (_yJI SjLtJI (_y3 (j^jjL»-iii.Vlj 
<1.2jj_1qJIj (Jj_a:>Jl (&::*->• (j^ CjI^JlSIlII ^^« ' «LLi^V La (J-i>- (j^ (O^jJ 

i3jjlj.j>.^jj>Jl Jj^^ll jj^ 3^Lc Sjjj^ LdJxJ tiJJi (<^j l-"SL! iMJ^ i"ii iiV (_yii<il 

jj^ iLiiilo 3jI (_y3 Lifcjijj ijji JljV ^-.'il .^-^ Cj^LJ (jJLLii (jl (Jj^l (jSjuj 
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(_yjk (_j.a-ll i<T>Jl ojuij n_g J I j.jv^a;v (ji>- (jJjSj (J^l 
^_5j1^j.j>iJ1 jJl_u£iI,1 ^JS till SjL>. «LlLx-o 4jjj?t_x-iD 4_S_i1d J1^:>-J -I 

(_j_L«_j Ijui (jLa jj-^ .^tl ojui (JiLo j^jjj joJ lilj i5jjL>J,l 5jL>JI jj-» '^11 
(jLs joJju Loj u>LJll 5jlj.jv sLs-jj ?-^^ "^ lt^'-'^Wj lSj'j-^'^' jji-i-aJ,! "-jLlc, 
<— ij I'^itl (_y^ tjl I iitVI L^jj-'iiiij (_jjJI 3-j^^j>JI oLJil J 'I '^ " (j^^^jiSDI ijJLui 

cij-j^-x-i 5jL>JI d A ,^\\ 3jj ^. ,^ll ^ ^ . u 1 1 jjLa^ (_yjL« (j'j^ AJ^J "^ 

nj ml Jj-J^l e[jX\ (_yJI SjLsJI jj-» '^11 (j-* ^j'j'^'^' (JLSILiV 4_coj^l j^jIO 
5jL>j1 ^ .1 i^tl jj"». ,^tl-£) ^ .Uj ^m ^j-\_j ^ 1^^ * ^t ^ '^"^ * Jk^j ' jj"^ i^tl ^j_a 

(J.ijj (j^ ' "J 'LJi-^ 5jL>JI J J -» ' ^ 1 1 "LlII 4.ijtA^Lo Jj^j i5jL>JI jj-» '^11 
(_yi.C.ij -5j-Jl *l-0 4_(_a VJlJ iJ:»JJ «U1 o'j^ LJ-'l l£>^' *>* f-^^J 4a^li»^ 

•(>^' 
2fjLc ^JS t"i" ^LiXi tji^-^^ (3-5^ 4-Lal t till ^>-^ J J "»■ , ^ 1 1 ^j_a £l ^ .U Jij^j -3 

L^Ls (Jj_2^>JI aJ-^ 4_JLiLll A «i I III! jjfc jLjtjJI J^^J (j'^ '-^Ij ^ij'j-^^rR" 

I4JL3 5jJUJI 3.«^I jjt (j^LJI iUI (j^ '^1 l-*^ '^'^='4^' Jj2j>JLi i-ajju 

i(__)i3j'i(l (^isu (j-« J'^'^-p' pLsjiJl jl d_L>-LtuJI jjLJll )«_uLij J^^J J-A (Jj-ajjJI 
j_3^ OJ-^ (j-lami (__)ia_«J (_y^ 3_Jj I j.^*- j_LJ>J I (Jji>JI J-»-j3 Jl^S lilli )«-aj 

j_^ J-j^j i5-L>.l mil j^LuJI J^^j m'^ lS' 'i^i ijM- 2_lUj(JI juiljJk!! 

4^LLiJI aI JLJr'ii III (JLjc^ i_^ 3^«^Lo (Jji>JI ^^J^l SjjlitJI (JjisJI J j"n"i 

(_y^ jLJc-JI (Jii i^j-<-u ' ' I l-^'j V jjLi-aJ,l ajjt (J^ i"ii III (jl il 4jj I jj».^jj>J I 

(4) Berman, E. Op. cit. P.2I. 
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(_yj| L^jj^J (j'^->- ''Lj-il iJj-A (_5i^ > U j . >. 1 1 i^psLijejl I . J I ri I jjjiu jLjtjJI (jLs 
(_j_ajj l-«-Lu jLie-J (_jJI tU,! Ijui (j-* '/'^O (_jJI^;v (J^::eij SjLjlII (jy^J ,-> U , ,.tl 
(j^ JjJjlII (_y^ 4-oIJlJ-" I III (2>^l4-i (jLlULII 'L^-jJ Ct^ *"-* (JS i"it jj>-VI -1 • "^^1 

.(>lji:Vl 



3Jjijj>J,l 4jj I j.jv^jj>J I 4^LLil| cjLlo j-jJ-2llJ ijjijuL^ (j-* i-ilLui (jl^ lil 

Vj SjJLaHa I". I imI i^LLiJI i'jJti (ji 3.flji>. ^1 ^ I im'jj J'C mi i J^J(J lillj (jLs 

SLuI^^JI SLsUaJlj ^Lm^LoJI ^ILLJI Jla SjjLjalll j^l in{\ ^ • M"-^" L4JSL! 
3^LIaJI oJLji (j3.su Sja-LUj ,.-.1 Uj^t Ij jUtjJI ?-lj.olj jj^jsJIj jj,! iSliaj 

1 j"i .>-l . ..^ i^J-o 43jj(-o (j-* (jl I ii'i^ jj^la jLiillj i-alj i'li 11^ ^l^ I J ' ' ^ -^ 

U'* .;'' '^ ■^Vlj »l oUll CjI^Jl^j (—iiUJeJj , J ,^"1 , ,.11 ^^ sGLALalLo 4 j j ll (_j.3 
SjjjjjiaJI Cj Laj U 1,1 (_j.3 ^ — ^'H 1 _ . j 1 n i 4^LLaJI ojui (j-* OJ>^'^' '^-<" iJ->^ 

tfjLjk (j_0 (jj|j.J>J,l j_JJl.2I1j (jLxjlj"^! aL^ ^ (_yl».J .^J-SUJI IjUk i_H-4J Al-Lail 

(_gj"i I II a (_yi^ JLpQju S>> <i"na (jjjS"i I II iGl^^jL^j (jLs Ijtjfc i-i-^JJ u^ 4^LLaJI 

V Jl^ 5j_»^L«Jil iijLSjJI (_5i^ '^!-^^' cjI^Jl2jJI (jLa I jjj jlj o'u nLi jj u""j 
(jl jl <ji<iJ«JI (_y^ i^g^iL-alaVI t_cJL>JI liJllA (<u iJjfi"iiiiU (_y^ 3jtjjaj-3 oj^ 

. ^jlK~ II ^1 1,1 ->■ jLO^lVI (_y^ J^Lj S^jll,! SjjIj^^jjsJI ^sLkJI ^Jl^ 
(_, Ir hLiILc:! j^JJtli ^j^jL-aiaVI I ^_,tl<~tl j^l j_ji: i^lLLJI oJLA J>LiLl<j<V 

J>Ul<j| ,_JjjL3.jt^jji.'!^l ^sLkJI j.al ir-ia ' ^jtKl jl w^VI ^ Ji-J3j liiljiS 

jjiiSLILi 4jJUJI iTjIjjjlSiII Jj-ls \jAcl (jLs dil JJ istjli lijjlj^ja^l iaUaJI 
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(jl i<i_LjL>JI <i_L^ jj j-cSiJ I (jLtujVI CjIjJlSj 3jj^)ia I j I _■ ^ ' jjij ijJl:>JI (j-« 

(jj^ JiJLiS til! j ^<-«J 'I^Liia Llilji I ril VI (_5-flSLj (jJ (_yla.iill (jj^'^im (jLi (Jj-2j 
diljjJaj (oJLjlJI J-^Jm Ji^J i4£LLaiI I i j " I j ' ■ ^ " Jajiill JljLa (jLajJI jj^ 

r'lj-ai SJljU/J jj_u_S_LiJl ^j . .. ^ t jLltX-J (^J^Lj-* (_^ CjLLa_i:>iJ.l JJ»-3 (j-« ' '-^-^ ' '' 
j^y.3 Sj-Sjliil ijj I j^jv^jjsj I 4^LLaJ| j\\ ,^n jjLj clll^J-SHll (__>ia*J liJLukJ 

sLJLa 3_jjlj.j>JI (Jj.2^>JI (j-« -^i>^' i—sLinslj Ll»-^jjS^I j^isj ;«-oj iLoLc 

OlXX LLaljULxa Q^jla (_iJl 6 -3 (J.iL«_j La Ji_lJ^ jjLSLoVu 7tjj-aj (jl )«-^J^ 
J 'I '^11 (jl jJl^j VjLij j-i^l <J1iIj-jJ-2j ijJLLa (jSL!j n^jj>-l d_uj/ (j-> I rio'»- 
cIiIj-jJl^IlII (jr^ '"'Ij " J •'^■'^ (^1 (jjLAi- (j-a JlJ^ ISj^I (^ l-jJI->- SjijUil 

SjjIj^^o^I S^UaJl j^l 1^1, SulUJI djIjjjiSIll 2uji c^K Li^A^ J^ (_yl£. 
^ 1 jl I (J^Ijjl!! (j^ 4cjjjja^ ijJUji (jLa cjI^Jl21!I ejjt 4jaj^ cjjI£ I i j "j 

aJ-it (j-oj SjijUil CjLuiSLII (jx. ^_^l .^" . ..^ CjI^Ji^ sLLa^l (_j.3 ^JILji (_yjJI 
(j-a (J-lIL:^1_lJ1 (j_Ss_4-i (jj^J^-^^-tSHJl jjL>iJL1 (_^ «L<i^_a ' " > 'jj '•^" ^j .^^ - | 

Sjuj djjEjUill (jjSj tixjjtj Sji^jj-jJkl (JjisJI ^^jjLajj 5JijJl>- (Jji>- I— a I I'li'Sl 
I— a I uuSl (jSLJkl (j-o ijji^ J ■-' -> 1 1 SjljJl>- Sj^^^ij (JjLjijj 3j-^ JH^^ "^ 

3lj^« " 3_' 'I '^~al ' ^jtK'i ^LLaJI r-ljjeIL<j<lj Li^jjlajj 3jjlj.jv^a^l (Jji>JI 
(JjLjjiJ (jl iij-j^ jjl-*^' ct^ Sji^^j^ oJui 4^LLaJI j\\ ,^n CjjI£ ^j ct^ 
»_aj Cj1^j_j_« jhS 6 ^ ^ ijr^l U^ '.^jJi (j-« L'(-'l S -«vj LjJLv Sj^jv^I ^j_ij>jl 
(^1 (Jjj-a^i! ajj^ill j^Sjjj (jl l-JJ^>-C (jjyia ^^JS>■\ <lx».^jjS[j Cjlj^Iaj CjjJL>- 

.(_fjji-i jjL-iiA (_yJI (_yJLlILij JljljI ^^-o^I 
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«^j (_5-i-«J iJliLiLim ojui ijji ^-.l-^'ll jjl i4_uJljl1,I 5jL>JI oLJilj jLJc-JI (_y3 
.j_^| ^lUaJI ^ 3_L^ 'J^J^J (jt^^Wj ^Lj>J' jjLi-aJ.1 ^Ijieiijjl S«Lfl5 

d , ^ A .^ •. 1 1 SjljjsJI CjI j ^jLiil Cjuljj>- (Jl m"i 111 jjlSjoVlj J<T-jiii Lsjj L^siLaS 
.3_uLij.^SLII 3^1 Ull JljJjjJ CjLLujjjJI (JjJLJiijj Sjljj (_y3 Ijj I 111 

5-La.UaJl gLXI JUjtlml (jSUjt^l <:uVL>J.I (j-a^^-uSLlI ciJI 'i^'^i alij^l JiJjj 

Lilslj^? jl 3_Lj>.L>.jJI <Jl!j_LjJI 3^jG^ 4j£.ljj Lialj^l CxJKl ^Ijjji I jj'a 

. /T J I iiillj ^J^^' 3x.Lu^ (_y3 Lo d_j^Lu^ jl 4jjt^ 

d-SLLiJI (j_« oj>^'^' 4 J oS (j-c 4_aLc 5jj_»^ (2>i5.^ ct-'I 3-3i-»^^i-jj 
i(Jj.2^>JI oJlj* (J^ <" I 111 (Jjlj(_oj L&JLLi /sJLj (_5-1J1 cj I Ml i 1, 1 (<i:»->- 3^jj(J, 

jj^UJI C^^JI |_^ 4jjIjj._jj;>JI 4SliaJI i_^ J-«-«3 (jylll ^Lijij'C!! .-ilU^tl'a 
iJaljLLLO 400 -50(j^j La 4j3.1jJVI I j'.alU ^jljluj i_JL«JI fj^ ja5=j>JI Sj-LiL-a 
' 'II ' j'a ii> JLjfc 3_uLij.^SLII i^LLaJI '"'1 1-^^ " f«^?-^ J « ' ^ I 5 Jjjx. I— il J I III ijJLukj 

jl jLi-II j_,-l-c (J-<j-«J (_ylll (JliLLi^J,! (_y3 JjijLLuiII jUtoJI ^ J^i Ja^iibj 
j»«^ijj 5j-;U^ (»l-5t:>-i CjI j CjLLujjj i_jjS^ ajjij-uo f_^\ \jJt i^JJJ J iiiajiltl 
(j-a «^Jl11,I jliejJI jjLs Lillj^ iq^j^\ (jisLj (j-o ^ J-cIl jUtaJI (__>^L-ili. «_o 
jjjjj I j A ^ < V i±xjjtj Ijj III I dijla (jjSj Jl^j Sjjjjtx cIiLl^SLj ?^j.ic^ Q^j^\ 
IjUk (J!Lo (_5i^ i_JJuJI (J^l (j-«J "^^ 'J i'^^^ 4^LLaJI (j-« Sjjjija^ '^!-« L?J-" 
>L3jLil,l jLjc_JI «_L<iJ>oj jLiI SJl^ jii-»- (_yJI 5jL«JI (_y3 *^:aiJI /ojj 4JL3 (JjL«JI 
(_p_o (j-Sj iSJl>-Ij d-UUj.^ diajtx 4jjJiIlj AJ-Sj J.>-lj i_jjjuI ilai- (_y3 I jj" 

t_ij_iLjVl (_yi jLit^' J-^ o' M Sj^UJI «G>lSLi^ ^ ^iitj V j^Vl I jut 
i—fljiisilllj iiJlsil>-VI (J^l^^ ij*^ d u « . >. (JjISj (_jJI t_gjijji II SJjjla cjLal i nlj 
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6JLi^l 6>3lhJI LiP9J9:lXj 

.Ijl. 30 -10 
j_^\ 3_uLij.^SLI I 3al UtI .-.I U^t 4jJL>JI Sjjj^I j-j-»j3 (jl (J.<Ci:>J,l (j-« 

sLuuj.^ CjLLaja^ ^Likil (_yJI i^jjj L«-« "^tjJ'-^ ^j'j-^^ "^J-^J (J'^ ' I'^ « ' "-^ (_gj 

.-.I U ^t 3_JL>JI ^jj'^tl >J-»^ 0^ j-apll (j-«^ tillj^ '3jJL^ i^b'^ ^'-^ 

(_5_j:>ij i>LjJ,l (j-o 5j_uS Cj Li-aS Ttjia 4JL>JI tfJLA (_y^ (3^>-4-i ^1 3jJ .^^«ll CjljLiJI 
(Jlili i_j-j-jLjf (_y^ pj^jJll jliejJI (_g^j*j Lxj) ^>iSl 5jlj.j>JI (j-« 2j_Lj£ CjLlO 
aI Jiicjjji^iJ 5jljj>JI (j-« J-:;^' '^-^^ J^J-* (.7^^ J-*'^' '"'^ ol -SijLx^ aL^jvI 

i-il U ^t I ^La-^vi » J I iiJJ j^ JlcI I rij Ji^ LxjO 4jjLj^.^SLII 3al Ull JijJjJ f_jJS 



U^ aj\js>- i^^jJx-a (J£wiIiJ 3jj I j.jv^jj>J I 4^LLaJI j^jlu i LSjLj/ u^ii L<i£ 

j_iij>JI (Jl_«.^l i5j-<-u ' ' I '-^ "j V LgJl o<" I III (jLa SjJejij <ii>-L<j< oLlo J's i"i t 
(_yj| Jjj^^ Sjitj'i/I jl jsLII aLoI JL^J.! ^LiV jJir^U I j-ifc (_yJI Jjj-a^lj 

(^^ (Jj^jJI ijj\ «L;vL>JI tjjj j_<iLj_0 (_pLii_l L^l <n'( III jOJ (j-OJ TC-LixJI 



(Jl <" I iiVI Ijui )<-Li-« (j-C Sjjj^ |^jL2JI (_yIajLJ (jySLIj iJaljLiLLa 3600 (JjLju 

. y . ^" . .. rt (j|jja-"i ( ti (_7^i ti'i'T 111 (jLxj^ij cLl>-^ jjSllJ 1 

: 1 <^ (j"A_uji_uj 
:2Liilj^^| LJLa|jL».:LLuVl -I 



■3jj .>»»tl iJliljLiJI (JI <n"i III ji i—JajJI jUtoJI jl i_aL>JI jLitaJI ^ U . ..Ij I jljjji 

r-LlLiI pj^Hj J I Lij^_ij aL«JI (JI <n"ii iiVI i±Jj (JjLju La 3-<kj JaljLLLo 1 362 
/^^(^lUI jSLiJI ^ ^JUJI (> a^L.>S^' ^LLJI 

(1) |,ij Jj.4^ 



iljlJV 


/iJbj^l iJUaJI iUS" 


oUi 




70.0 


liULjl 




5.8 


^j^\ jw-ii 




522 


iXiyi'ii 5a«J,i ob-ijli 




420.6 


gikii 




60.0 


jjiliLJl 




2.8 


bjJi-il 




202.2 


iAJijjJ 




78.5 


iL.~<ll 




0.5 


^y 


1362.4 


C^' 



(5)Armstead. H.C.H., Geothennal Energy. John Wiley and Sons, N.Y., U.S.A., 1978,P. 143. 



6JLi^l 6>3lhJI LiP9J9:lXj 

^ LlILLjI jjtj ^jjlill 3j3jJ,I Ji^ s-i^^ t^j (jrll ^^ ^^^i>"^ o^ j2l^lj 
43U2JI 3^jl (jl jjLu cGl VI i3jjIj^3^I 4IU2JI ^ *Lij^l rllJl JIj" 

3_3LJaJI L^_Loj ijj^'i/l J 'I '^ tl J>1 ',~ i,iV 'J j -^tl ' ^j".<~ (_^l djjl 
<ii>-LtuJI j>LJilj jLjc_JI J 'I '^ " (jl («^j-3 Sj il I rija "ijjaiilu Lai i4jjljj>.^jj>JI 
dlVl <n" I III (J.«ja^ (_y^ I 1 j " ul£La (JllseJ joJ «Llj.^£jl r-LlJl (jl VI S^^iiSj j^jjj 
j_ifc JjVI -.(^jJj-al (^1 ijllj (_;^ I 1J111II J15JLJ J iijJLuk ijjIj^^jjsJI ^sLkJI 
j_iS^pJI (jl jji (jjlillj <ijjLojij.^Sjl J 'I '^11 ■ (JilaJJ SJjJJ 3 al U J vl ' ^ -^ J "aj" 
JjLcJi,l 4^a3 JiLo (Jj^i Jj-Sa. (_y^ j<uJ 4jjIjl>.^^i:>JI 4^Ll2j| J I <n"iiiil (_ji£. 
I " I 1 I ^ J JL^ S^t i 1 I II J I (ji iJli_L>.j (jSj i«Li^ljjJI <lx>-Lv^l Cj^^Lill (j^ I 111 J 
/<uJ (ji I .Ir via i4jjLaj|j.^SLII 4^LLaJI jj^ Lkj^L-a^ -' ^-^ « " aIjlJ-"ii III JjJl>. 
3 al U tl JljJ^P (_^ 3_jjlj.^j_L>JI ^aUaJI j»l JlJeIx^I fjic >Li.21ui^ 3_i^^l 

.4^L^I 
jl^b^^l^^ LJLal.A^«:Lu^l -2 
"ijj_LaJI (Jjl I nil (j-« Jt!-'^' iJliLal jLJr"ii iiVI jj^ pj-'^' '"'^ l1*:>o r^jj-b j 
Cj^jjJI 4j^JiJ(_y^ 5-La-l I nil j>LJi.l J o»"ii 111 SjLlLujI (_y^ 5j^ I "i.^tlj ^j^ljjJIj 

(jjjulju SjJLuijI qKj^ (j^ '/50 (_yJI^^ o^ "74 (»UJI (_y^ il i(j,-^j J< Mi.t 

i>J_<k )«_ijjJi (jl )«_^^ILI,I (j-oj (<s-^jLLa 4j^jG (_y3 4jj I j.jv^jj>J I 4^LLaJI uJ^ 

cuLaloiei^VI cdLLAj . 1 980 ^Li ^ /JO ^1 ^^ ■/.60 ^1 1979 ^Li ^ a^^^l 
aLc (_yi ^j^ljjJI 4j;>.L>.jJI cj^^I (j-o ixJjJ 140 4j^jG /<u tixxa- 3_j^ljjJI 

j3j>II 3x.Lu-3 (_y3 (jja-l I nil «U,lj jliejJI j 'I '-^^ (Ji-JJ Sj-tLj^aJ (_y3j i 1974 
<jIj>o i_^ A Jiir" I 111 (_, Ij i"il (_y^J I JiJ^-jUJIj "iiijCUl (JLa^lj i—iLfui-VI (_aj.a^j 
L^jla LjjLi-uk ^ Lai i(jjL=tiII (O^LLa (_y^ ^JLtlll JLa^:! (_y^j S^UI jsLII 

<Lt>.L>.jJI Cj^^Lill <ii^jGj » il .^1 Ij Cjljii Ml" I nllj (JjUil 45^Jj (_y3 J o»" i nl 

4jJL£,VI 3^1:, ^< d_i£.Lu-^l (jlalj^VI (jiiAJj (Jjj^L>J,l lJijjLsoj 3_j^ljjJI 

(JI mil nV ' I'-' '--> -^ liJLi^ (2y .'J (.7^ L*' '3j>"j dJL-aljj I iillj cjL>-j I iiililj 

fj^ J »1 I nl fj,-U^J I nil jL>oVI (_y3j Tciil TT^l (j^ ^:LJ ' J'^-JtH?^ ' j^Li-ail 
x^jJll jUtJI J-ftjOi^ LLli^(_y^J ii^jLsjiaJI (j^ J^J-^J' ^'^Ij Jjl-^' 4x3JlJ 
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5^jCLII Jl rl u^ J_4jLLuij 5j.=ell,l uIjLjV^JI ^j i3_iaIaJI ^Iji:'!^! (_y^ 

S^LLiJl 3_L.«^ ' ^ « . "-^ J-^'-*:^ ^ J' JoIjULlo 2276 (_yJlj.3. 3_ljLij.^SLI1 julL 

^j_ilJ I I J III (j_« <-iJi— i-A (jL£ (jlj ijJLi-aJil 1 J-A (j_o «L:aJLli,l "ijjLjj-^AJl 

jujuiJl ciJLLa o^ ^oii i^bj^l j^lliVl (^ ~^\^j^\ jjJ^ cjVUCl^VI 
j_iLj^ Js i"i I ' jj*^ J' "^.' J' (j^LjJl «m a1 JlJ-"ii 111 (3^L«-i (_7J-I1 cjVL>J,1 jj^ 

jaj (j_aj 4_L>.L<jiJl )«_o1_Ll11 tfLus ^ j ^ '"■ i^j-<-u r'Ll:><J V ^ilLo (JjUJil <iiijCli 
iJUJLSj .I'll j a .°:." ...t Ij » 'il . ^ 1 Ij Cj^^LiJl (j^ L^jujjjj i_^lj| (_^ 1 j "^ ' -^ 

i(J_i_i^L>J,l (_fl_Ljij>o ji 3_j.c.ljjJl 3_L».L>.jJl <jii_j^l 3^jGJ 3 J I iiilLi j-a'^1 
(j-o j-lTlSJI (jf j-it £LuLij.^£LIl ^^j^ iJiiVl <n"iinVl Sjuj «ljj j^Vl I I J I 111 Ij 

4^jJ d_L>-L<j/ i>l-J-o )«-J-ii— i-J iJSLji (_5J^ '^J-' ^iJ ' J-^3t!^?^ ' 4^LLaJI J vl '^ -^ 

fLj-^SUl jLJjj(_y3 L^l <n"ii 111 J I im'ij V (_yJllllLij jjLiiiJl 3^jj(j^ (J^i L^jljjs. 

1 jjj . jLje_J1 (JJlJ 3jj .>.«1I CjljLiJl (_5i^ (J-**j (_ylll CjLLujjIill (Jl <n"ii iiu VI 
^lalj^^l u^ 3_Li.LuJl oLIl JUjl1<j<1 3JUJ1 ojui (_y^ t_(jj<l_(Ji,l ojSLj Jl^^ 

j_i^jj Qi-^ O' J^^-*^ "^ 3jl J 'II (_y^ J-*'^' o'^ *Wj-6^' '^J^ '"''^ L?J^'^' 
.SJjJjlII tjLujVl ,_pilji:l S^JiiJ 3ril"i-^l L^IlSLiLi ^aliaJl 
(_y^ 5_jjlj_».j_Lj>Jl S^LLaJl J nI .^1 4jjI_ij.^£LI1 j_j£ CjVI ot-miVl pjjJJ 

djVLxJLlxojVLa Sj^joJla S^ljJJl La^jJj 4^LuJ1j t_JaJl (_yjfc oVL«^ Sjlc: 
(_yi ojui iJiiVl <n~i II a 1 vjjjj (j^ Sjjj^ (2)(<s_3j (JjJljsJI aJl2jj ^^'' I i.^tl 

/^^aiiiij,i j^LlJI jjji 

(_^L«J1 Jl t'liiiVl (2>c. Sjjj^ (_,U<"t (j-djjijsJl (_y^ 3^jjJ,l aL^j'^1 (jl 

3jL^ Cj-^ (_aj_,Iij Lijl tixo^vj iCjI m<j I nil (_ij-allla (_y3 4jj 1 j.jv^jj>J 1 3al UH 

(jfj 3_«^Li. vijjljjl ji^ cjVI in'iiiiVl ojui (jjSj (jl jL^jlil (j-«i Jl2j(J1 1 jui 

Cljjjia. Jl3 (jj^ ob ^1 '^^ l5>^'^' j.al ir^ll (j^ ^aliaJl jlt-uj] p'-^j' SlIsj 

Jl t'liiil I _. I n't (_yJI I "'J 1-^ "' ^J iS-S-Lm J 'I '^1 I aIJiJ-'ii 111 (_y3 «_<jijIlI1 (_,lr 

S_j_ui_Li (jrl/^' Vl>^' i-t^ *W>^' 2^! o' IJJ^>I ^'j^.ii?^' SLallill 

(6)Geotherinal World Directory 1975/76. K.F. Meadows, California, U.S.A., 1976,P.173. 
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6JLi^l 6>3lhJI LiP9J9:lXj 

(<u //.28 , 7 Sj-uiii S^LuJIj (»Uj=1o,VIj 3j,Utl cijVUal^VI L^Jj '/.33 , 2 

SiJliJI SjJjII Ji^J Aj^IjJJI ^lji:'^l (_y^ SjjIj^^^I JLslIaJI j»ljLicl<jl 

. ■/.4 , 4 Sj-uili 5>p-Vl 3j3jJ,I Ji^ (_^l 

iljliib jilJjS!! 



C^i 


^JJ 


^Lu^ 


^W-..W» 


5^bJ 


^1 


1052.82 


27.68 


56.78 


628.79 


339.57 


ObUll 


432.22 


71.04 


11.44 


116.03 


233.71 


^>-Ji i^-i^ 


14.32 


8.33 


- 


0.39 


5.6 




0.60 


- 


- 


- 


0.6 


gOi,! 


389.18 


10.24 


21.06 


232.49 


125.39 


bjU;a 


311.71 


254.04 


17.72 


- 


39.95 


5jJ_jJ 


75.56 


32.23 


43.33 


- 


- 


jJjjjjJ 


2276.41 


403.56 


150.33 


977.7 


744.82 


t>^' 



iL^la p^ (JSlj 3j^L>JIj 3 li 1" --^ I L^^'C i~iia L^ 3 li 1" --^ I 3al UtI j \l .^ ^ 

JLj>.! i_^ I J 1^ S-^^ 3JSL<ia iJjjltJ La (jla dilj^ ijji.VI jju-all J>Lilt.ol 
ijj-VI jJi.--iU J>Liil<j/l uIjLlU^ (_^ 3jjJI Ji_^J «U UJ^ ^ JL3 jjL-all tfjui 
2LujLQJI 3.j_.Utl jjl Lijo-^ >lio 3jjI^Ij 3ji,i<imi11 31liaJI (_yJI Ujiij^ 

<i_LJIjl_(J (2>^ d^SoLJI JU^I I— Jc-aTj Jj I rillj (Jjl.x.0^1 (JjiiSl 4.x.uljjJ 3JjLa^ 

(jij (U ? "'^ jL^Jjl «LljI 3j '"'"' u 'I '"ill (j' fola-i (]>:«-i^ ij-il ir^ll oJ-A J^j3 
ijJjj-iiAll j-iilLi j-iilij (__>l3j3l Ttiajj/ i_^i^ La tji5>-o (jr^ cLLaaLjJI tLgjLclt ilil 

4jLfcL>olj slj^l 3^j_<^ (jl c^-jL^ 3JJI34JI 3alUll 3j.uiIJLi j^VI liila^j 



1^ 



' ■ I t^"j Lt« I '^j? 3JLiLj cxx^ 3^Ll1I iiallaJI tjla (_yJLl!Lij Sljlii c^-uJ 
I^ILijujjjI SjLcI /<u L&jijj tLul ^aliill qj^ JSL^j -i'-==j)' lS'J^' j-i^~^^ 

3jl_>JI J J -» ' ^ 1 1 Lily's i"ia (2>c (—ajlljej iLAju^I 5jL>JI jj-^ .--»tl Cj^'C I'lOj 

d_L>-LjiJI i>LJilj jLjtjJI (Jji>- cj^s i"ia (^jiial Ml II j^al J^jg m']^ i'A-loI i mU 

.3jL>JI 4jjjej-^l (Jjjj>JI clip's i"ia (_jiL2jj I j » _■" ' j<u 5jL>- (_5i^ 



nil liJJj A J Ml" Sjjjejalj d_L>-L<jJI j>Liil J 'I '^ " (2>^ I'l-a- jll (Jj^ 



V (j^l mil *Ulj jUtjJI (j^ oLJljji. J^^j (_yJI J J Ml" ji^ (_yill (JjVjJI (j'i/ 
j>jLji (_p_o -ij^j (j-« Jl^LjJIj j_ii.j>JLi aLj_2JI Jljlj VI I J * 1-^ ■> L<i£L>- ^ i-^ «" 
(o.ja.^v (_jjl^ (j.^ _ * ''^ " l-*^>^>' ^ '-^ *j V (JjV jdl j>jLii -i^^j o' '-^ jjLi-aJkl 

j-kx^ ALiill 5jL«JI (_y^ "iJjVI I °" I T J 1 1 CjLlLi^ ^ ,1 , >.""j n_gj|jj>J| jjl^^.j>JI 

cjljLli-VI tlj^l ij^ ' (j-" L*!! jj aI ji^VI vIjLIo (_yJI (Jj-aj ^Lft^l (jyi^ jLiT 5 J-c 

(j-C i°"i T jllj u^j^\ (_y3 Sjljj>JI CjLvjJ Jtjjjjj Sj^IIII L-upj3 djijLila (_yi^ 
CjLlLi^ (_^j.j>iJJ i4jjIjj>- j 'I '^ " J^^J (jyJI J J Ml" Jl^ ct^' l£>^'^' (JjVjlII 
Jj-a-j jjLSL^I (_, I r 3_jJjI JjVj I j ^"a j^^Iu lt^' (^isl-UI (_y^ jijfc i°".-a- jll 

(j^Ll (j-O jLjcjJI ' '' I ' ^"' jl d-LxLjJI oLJil !«_UL(J jijIiS 4JjIjj>- jJU-iiA 

(_, Ir JjVj a_, ^ U ,,.tl CjLjIjjJI L^ (_ylaji3 (_yl!l t3^l-ill u^ jl i^jVI 
5jijLillj <ii»;ulaJI i?lj<i\1 SjjLajS^jjjsJI CjLjiIjjJIS J 'I '^t I aJJt ^Jla j-SjJ 
iajjLJ ,^1 Sji^-ijVI CjIJ^I 3jjIj Jj Sjj^jiil S-lLaJll (_y^ ^j>Ll 4-ulj^(j'C1l 

.4.iLijJ,l tiJJj L^ q^jjCu jI 



15 



6JLi^l 6>3lhJI LiP9J9:lXj 

•j -^ — *l LJ^^ rtf a -2 

3_jjlj.^l Jj ^-^11 jri->- (_^ LjJU. 5-U.Cllu.U cjljj'l^La iSj-oUJI L^>LSLjio 

(jjijj j-a VLa 4jJj|^pjJI (JjiaU <iAJ^Lo CjIjJjI ojui CjjI^ lilj lOjul jjijvj 

3"'J *"" ij-^ J^><-! "ij-Ii-C LlajJiiis I ''"'„'' "^'j^J d_j^^j>JI <ijj^j3l CjLiiLaJI 

j-i:>JI CjIjjI (_pLj (_5i^ ij-*-*^ 4 li 1" -ie-a SjjLajS -^'j-a^ ^L<i::a-a (jjSjj ijjL>JI 

JJJ * 4_La-Al *=Lji3j '-'-' ^ a-i «Lu^j t L^j-jola «Lc^_Li3^_a «LLi:>J «L5t_uj jj_u_Jj j-oshJ 1 

. U • . U J *^J-Il-^ ^j'.>-^ (1)-* *^LJ l^^^"*^ j^Lu^m (-_3j^j_Ii ^t_a ^r'N"'" J "^^ tJl)1jm_a 

.j^\ (r,[\ aJJb J^UjjjjI S«Lfl^ SjLjj (_yJI |_^J^jjjj t^JJI j-o'^l iJLc 

:iL<.«JLiJI O^^LlUI -3 

(jJsLj f_^ 3_jjlj.j>JI J 'I '^11 (_y^ ^j-x^ Laj Llj^jjla (ji Llifc 5K uiU 

L^JLJJJJ "tijj-laj ^LiLa jLjVI JJj(J (_yiilJi,l 3JL>JI JjJL>o (^A-aJil (j-a iJJt^o 
(_gLjj SjIjuJI fj^ ejJL>- t_<jcj juVI (_gij ijj>-VI ^^«^. tij I j ' >< « ■ (jij jLtj^lj 
ij^ <"ii 111 j-«^ SJUal (_}:>-I (j-a L^ aI^^VI "-j-^^aJ PT'-^! i-liVjJ>-a i_gl («J i_jjj^ 
j-us\->J\ LlILaj j_y^ 4 1 «i <"i I iiU |_3jJaJI (jl iSJLtS ^jj '^ ' (_Jjljj>JI (jlj.j>JI 
5 J a I T !l A_j_ikLiJ,l (_, 1 r L&.J LaJLc I (j_a jji^l 4jL>J,I iJliljjiJI (_,lr Jljioju 
(_, 'nji II 5jjIj.:>JI Lliulj-iJI Q^Lu^Sx^ S^jjlII ^^jjLaj (jLs I jjj i«La_ptj.caJI 

. L^IjlJ-"ii III 3«L^ ^-^^j 

:OjJLlII LJ^t5>.Lu.a -4 
sLuLil jl ^jjlitJI 4jjIjj>JI (Jji>JI (_y^ Cj^JiLI (jLujijjj (jljjt-ca-a lijLLifc 
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i_aj^)j(J,l (j-« ^1 ' ^_^'N"I1 3ijLaI| ju^ LiiljLiJI T^j^^ iSj'^j-^^ vij^JlUI : Luij 

'/. 5- , 5 (j-a CjljLiJI aJJt "^ J I ri t (—ilUJtJj ijLJe_JI L^j^ ' ''"'_' ct-'J' i_3j^>JaJI 

L«j» 5 ,^ ^^ :ll j^^Lo^l (_^ SlLflill iTjIjUJI j-xjalu o^ o^l i-^l-i-* liil J^ 

(jiajSl Tclajji j_yJI I j -» ' ^ ' dJi-LtuJI i>LjJi,l (j-o ^ — l-^"tl j<u lil ji 4_lILc 5jIjj>- 
(jAjjjJi (_^l i^J^ Jl^ Lx-a ijLiil J-x^ o^'-"' j' '— ''jtH*-^' Lj-'I ^(i'^ '<'' Jl 

(J_«_«j (Jj^I (JjIjjj) SjI ji oLJil -5>»-J f^'J'^ (_r^ ^-^ 4 J I iij\;Jl 4 K I'lU 

JjjVI I'll ^ .UtI ^1 SjL>JI 4_l^^j>JI 3jj -^ i^tt i-il ^.Ult jj_a Sjljj>JI (JL2IL1I 

(j_a 5j '^>-^^ ' tj~* J J^-^-« J'-i^^ L7^ yJj ' ^ ^ ' I (3^ ' (J-*J ^ '^'-^ * ^^' 0^ M 1 I 11 t 

J J "»■ I ^ 1 1 ^j_a 5j_j_o «L>.L(ai_a (J-* ^J'^>^>^' 7^'J'-^'^' ' "' ^J-**^' A^ Pf 1 11 1 jj"^ '^ 'I 
1 jLjfc A^ Pi I iijlj i5j1^jj>Jl (J_j_ci3jJ (_^i^ J J "»■ , ^ 1 1 Cjljjk^ (^^Laje_jl ^j^ C)'^!^-*-^ 

1 j -► I '-^ jL«j 3 .J I U 1 1 (_^|j^'i/| j^ L^l o<"ii iilj jtiixJI (_yj| j>LJi,l ?-ljja-"ii III 
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6JLi^l 6>3lhJI LiP9J9:lXj 

j2j^ sLfljla iJJj>o ^«-2jj (_j-al i nU pJ-JI (j-o 3^L>JI SjLsJI j j -^ . ^ 1 1 C^\S I jl 

jLlI SJl^ J-^^^ (*-y '5jL>JI 4-Lol I riU sLiAaJI (_jJI (JjJ-3^iI ^ J I ' ^ 1 1 jj^. ,^11 

, tijjj jj^ 0^-5^ J J "»■ , ^ 1 1 4-Lal t fiU cUi_j_lLiJ1 ^1 jl 
(_j-oi I ri a^L!l ' • I '^ II jL>JI pj-i^l (j-« 3jj "» '^11 <l5jIaJI (jjSi tlT^-a- Lol 
Sj^Li^ (j3 5jlj.j>JI (JLSILlI ?c_La_iji ^-^vl I ri a Sjuj (j-a jSjLA 3JL>Jlj JiJ^Ls 

J i5j_j_Ll tJllLjvl t ri a J ^ '^ * Jj-t-uHJl JJ-* *LXI ^^-i-^-l L^ILj-aLt-iLA aJl^j jj"^ .^H 

iSjLsJI ■»-j U . ,.tl jj^ djLjjilj CjLvLtu^ TT^l 2JL>JI ojui (_y3 j^al (_jjiall2j 

(iLftll TT I nl (_yl!l '"'I'' ' '^"llj jj ^,".11 Cj|Jl>.Ij I j" _;" ■-'" I J J -» ' ^ 1 1 Ojui (_yi 
3_JjLj_LiILll J J -^-^"11 ^\jji (Jl o<" I III (ji J.J^ . 5>:t^ CjLvLcitA (_jJI I— Ij I iTilu 
■"'lj_;-^ ■-'"_' (^Liill T-I^^J^I (<U Jl^S I jjj I LilSLa lj_ai SjljjsJI r-ljjejjjd (j-a iJj>^*J 

j^UkJLu i—Sjjijtx i_!^liji2l I JUfc (Jila ^1 s:.jxil\ (jl i^jLflJI (_5i^ ij-axj 2 

liJJ jS J I--* ■•- 1 1 (_yJI CjuLJJIj CjlJl^jj>Jlj J Mijtl (__)i>jjijj (__)Ioj'2l Ttiajji j_yJI 
4jiJJJ CjLcIjLjIiI J <lTr~li n 3jl_^j>JI r'ljjr" I nV (^jloj^l (_y^ 3J5.2j>JLI J>LJll (jLfl 

4- 1 .>. C l h i.I 1 oLiil (jLi Jjij (ji o"i|jU (j>n; (jl (<s-c.jj 1 1 i^ijl TT U iiitl (_yJI L^iSJjj 

^jLSLal ^j-a ?«— L.4-1 ^ IjLA ^j) Jll j^^j^l (j-*=^'-* cr^i iSj--^^ 5^^ ' j "^ ' '^ ^LJt_u_u 

l_^J_J_Lll J J -^- A"ll jji ^^jJLl ^JlJsJIj l^JJIJ^I CJ Lc IjLjiiU iJllUj-tuJ CJJJL>- 
(jSj ';J^J ^. ,^ll (_gj|jj>J| J I i^tl ^1 I 'a\ ,'^^ [jj\js>- \jSjUSJi JS MM I II <1xjiAj 

I ij I lit Ajl^jIjlXIj i-djS I'lll (j-a j-JjSL!Li LLjLa-a Sjjijjil 4^LLaJI (Jl <n"ii III (JljLa 
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6^jl>79:ijJI 6JU1JI 



(_y^ Sjuj (_jJI i^JJJ LxjO (Jji^pjJI ^^^ \i^Jl>X\ CjL2jIaJI <ij^Lcu^ *-^Hi3 i_r^'^ 

jljjjj (_yJI (_^jjjjji jjLJil tcjIo (ji tLjijiJI ^^« ' itSjjjj i3jL>JI ■»-jU . ..II jjjj 

jjjSj V»^J (jJjSji (_yJI "JjJ-J t_g.ijji n Lx-« I j . ...^M" (_^l 4jj_Jej^I i"»I ^ .UtI 

1 <i I "s "^ lSjJ-^ J'C i~\\ L^li Tr^jJl J4-»J 3ji«-«JI tjLa j.i- 1 (_yi«-4Jj ,.-<! ^^ .':.".ll 



?-lj-Jr"i I III (_y^ 3_Sj^JaJI .jJLii 3_lIIjl3 i_f JlA (2>C S^ajLSJI Cjiji 1 nil 1 ^ ■~..'C" . ..j 
3 jl'^ll 5jL>JI J J -> ' ^ 1 1 (j-a 4jj I j.^^jj>J I 4^LLaJI 



(7) Mortensen, J.J., Energy, Vol. 3, 1978, P. 639. 
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I 

J 'I '^11 i_^\ 5-fl-il in II Jj .^ ^ II (_^ LLSjJaj 

tf juk ^^ ' ' (jl L-bljj i3_LjJljJI 3 al U II 3jirij'ijJI 

I j ' ^ ' ' L<J-i-J_l Jl <H~II llVI JljS Ll!L»- (_5-A j '1 '^I I 
»1 in I iiUJ it_!jLjtlIlj i±*j;e_JI 'lia-j^ ^^^ JljLa jj>.VI 
^aliaJl^ H_Jj^Vl jjLuall tjLs 4jjIj^3^I ^LflUaJI 
jUI 42L13J jLjt^JI (_7^ ijjlj^l 4^1JaJlj 4jjI_j4]| 
J 'I '^ ill A i I II rluj iSjJlxILoJ 4jijI J jjL-ilA jj.J>Jlj 
L't-Lft-'v I'^j'j" L^l I— ojS '-':^'J J^^ 3^JLxIl1,Ij <:L4jI jJI 

.(J no I' l l u 

(jjjj>-l (3:jj^* ii^a (jJi J iionll I Jut (_ya (jj Vi" i I iij 
jtjjj Laj CjuLjJI (_y3 ^ 'ij . >. 1 1 JjiL<;iJ| Luk 3al uH 
,3 al U II J vl .^ -iS L^l jjejjjil (3S>-«-i jlj^ (j-* ''-'^ 
(^j-^ (jl ij J S"i I 111, I Jj^J i>jLll£.Li (j|^^j|jjj4llj 

^\j ,'^\\ Jji^lILa i(j no I'llu 4.ajJJ 4^^iC (jjjju-aj,! 

(J II Ml II 4 t Ml] ^'^i '^""-^1 (_^I^ (^_3-^ CjLjL»_u1 (_^ 

jlj_o (_^l l_^^:>oj L/LA (j-La-jijJLj^Ilj ij-La- m^j^lj 
d-LjIjJi-Ljij-ijAJI jIjJLI Jn mi'mj i<i_LjljjL_ukjj^ 
I j J I ^ (j7i J < "t 4_^Jl^IS aJlJ-"i I ii"tj A lil'i-ie^ JK i"iLi 
jIjJLI (jl l_<tS njl I II tij (jl^o;*- (j^ d-pJI Cjl_ijl£jl 
jljj,l liiljSjjLiLllj LLiijJI (_yji (_ylll iujjj^^jjJU^JI 
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■ij-iLlLlI CjjL^aj (j-Lja- I riSjal ^^jsl iJiijLia 4_i-3L>- i_aj^)Ji ijii^oj ^ ^j-» ■ ■■ 
(ji j-j^ i5-Lni..>.L"aJI 4^LLiJI cdJ J (_y3 Lxj (j^jjju^il r-l^"^ 4^LLiJI j^L-a^ 

Q3'>»J' '^'■^ Sj-oUcjj (_pij'i/Lnii:pJ,l i^jLiJI i-S^LiJI t^-iJ^jJ (_y3 (jj'j-^' Ur^ 

A^^.2115 ',^ *j '^ 'I jj-iluujl ^LjIa^ ^_^ 4^LLiJl jA ,^i^ (j_u_4_iliJl ^^j^ (JS_iaij 

(sJLj liJJi Jljlj njl^jijJ-L^JIj i>Lj- J iii'Cj'^l (_yJI |_^l i^jiua'i/l ^GlJjSLo (_yJI 

7c_>-jJilj 1 JL>. SjL^JLA ^^ tj ,^^ll jJ_u.<iIiJi ^^' 1^ ^j] ,^^:>J1 (j^\ ij<sr i iSj^] ^ 1 1-^ ' * 

i*^ J I » 11 ' I'- J • " _■"' ^Js>■\ (j-« (j^ -o^' (jr'l ij-*^ J'v i"i t 3 "J j ■-' " I". I rijl L^i 

; (jJqJI (Js I'itu ^'ij .>»ll (JjiuuJI SJjuLA jtjisjj 

( 1 )- Querela, I.F.(Bio Conversion of Solar Energy), First International Symposium an non-Convertional 
Energy, Trieste, Italy, 1979. 
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ftl.i\ill 6>3UiiJ \Sji\ j^lioo 



f_j \r 3Ual , ,.ll 3_i I no i~it]\ 3al UtI ^j^ J_>»- 10 (Jj^:ajj CjLjLjJI (»j-2jj 



l-SLjLibl Sj l':ir JjLjLJ I Jl3. SJjluaJI 3 Jirrlll OjLjfc (jl VI (_K>j'!^l (jyi^ iLlsLJI 

(jLi ^bJl^VI Lul£LoL.j /^^I974 ^\^ ^ aJiLkJI ^ (JLiJI <i£lfL^\ U 

i-aVT Sj Mir J^Vl (_yk: JjUj (_>:3jV| (_yk: Sia^LuJI 3j,,io,':ill iallaJI ijji^ 

liiLLikj -l-^^" CjuLuJI (ji^ i_JJ-iIu «Ll>-I ' '^^ '3" J '" .' "J J'' jl j-^i-J-« J^ Ml t 
l_J JLijj tjl I riiVK CjLS^iicja (jJLlik jjl La^ iCjlJl^a:>JI (_,lr ^^ jjjj ij^j^l »Lcvi 
tjl Mi'iVI I j J I ^ (_f jJijj (jPJI diLJl^jjsJI (ji ^^j£. iCjlJl^jj>Jlj CjLjLjJI (_,lr 
jJLuail (_yji CjuLjJI (ji (_5-t*J i-X-« tliuLjJI (_5i^ i_JjLijj djjijUAil CjUI^jjsJIj 

.»L^Vl »laiJ,_^LoVl 

sl jJ(JI r-LiJl (jjijJj (Jj-iiAJI I Jui (_y^ LLaLijjil x.jusjji jJt 4^LLaJI r-UJl (jl 
(ilJ-iJI r-bjl PjjIsj^ Jl-^! (jj-i-»^ ^ 'J^ o' -iLp-^L! ^ILL *l jjJI (jl (<ii:j 
5j>ijLIII 3alUlt pjj^j^ (_,lr I ' ^1 -i" aI J .^n) . „ Lol j_j£ i4"n«i <^i jj^ J^i^^^lj 

3 U , ,.lj . 3al U tl r-LlJl (j^ LKjjfc liaJaie^ (I) /<i2j J< Mill ^^ aJl^J 

(Jj!l»1!I 3^1-1^ 1^ 2~»\ Ull J 1 ,^^ (_yji-U^ii Lo$-(j no MilLa ^''j '^H (Jj!L4jJI 

^j-^ aJl:>"i t njtj ^^ tj . >> 1 1 jJ_u_oIiJl 4-L L o- t J (*5-^ ^lj-xia:>JI CjLjLujIj ^^ tj .^^11 
iiJliLJl^j^pJI ji (jl I ntVI 3 U , ,.lj . J ,':.l ,11 i <t\t j", ,.VI 3jl or (_y3 CjLjLjJI jj^ 
jj_a I >| . .. a (jjLLifc (ji j_j-C .d-j^Lu^ CjLlLo^ (_y3 J^' *>>• f> JJ-'i i nj LoJjj 
jS I nil ' _ • '^a Jia 4_olj Jijjfcjj^SJl jljji,l jj^ 'LjJLc '^ j i n i (_yi^ (_gjIljeJ CjuLjJl 

. gl Miill i>jjjb>. (j^ ?-jj-"i I n_i CjLu jjij (Cassava) * " 'j j j " 1 1 j S^LsJl lUI U .tij 

(jl£LaVu 4J3 LLaLu-ikl Jt-Uoj^ (_yjk CjuLjJl i>jLjfc (_y3 <ljj 1 j JLukjJ^£LI 1 jljJklj 
4JI o«"linl (jSLuJ (J_JjeS (_yJI (_Jjj>-l ^_'jl l^'' '"'Ij^l'' J JJ'I"'"'^^ d U , ,.lj 1 L^JjjjsJ 

. Jiill JajL^j (_y^ jl gLij^'sIl r-l^V ^Uail jJir^o'C 

Lfcjjj (jla (jl^^pJlj (jLuJVl l<j<l<j"iinj (_^1 iTjljLdJI LdJlJ 3j.uiiJLi Lolj 
(_yJI 3^1(j"i I nil lIiLjLjJI (j^ *j-^ Jj^'^ -^1 " '^N 3" ' "*^^ Ji^ Jt^ ^ j" "_' V 

,^LJI jj Ir^tJ (2) 



I9S 



6JLi^l 6>3lhJI LiP9J9:lXj 



^ i'.tt..T.JI 



aifc 



olJi 



hj,^^ : 



u'-W^l 



IJ'iUaij 



■j\ji:e 



di~,'i\ 



^•j^i Jji»Ji iix^\ji aikii ^li-i ,^^1SL» iikit 
Sjjjia^ jlj^ (_gjj>ij -1 .^^/jtl sLjixx. JjLJ klj^LuaS (_j.fljluj (jjjijj iIjLujjijj 
plj_il (j_« '>J-:!-*-^ Jij^j^ 7c_L^ l^j-II O'-'t!^' TT'-'Jl ct^ 1-4^ SjLfllLjiVI (3^1x-i 

CjuLilll (jl " " ' I J Ij . >. -^ 1 1 ^ ^ « I J (jjjkjJlS 3jJ '■^'" jlj-o ^ J 'J ' (j-a jljJkl (j-a 

cjj_ljJI (j-o ^ j • 1"^ (_y3 ^jJlIJI ,jjJL>J,I (Jjil^ C7^ LJL« L^-^ J'^ I'll" fjli\ 

f,\j-LM Liiajl 3al Ult J 1 ,^ .^s ^JlJ-" I nl (jl (j^L«-i 1 >-Lq--arJ I (2>^i-«i (.jJl L^^LSjj 



19^ 



.^sLkJI (Jjj^La^ -I 

.CjLjLjJJIj 2LaU2JI (j^ 4^LkJI -3 

JLsJ,! I jufc (_y^ 3 <i ^ 1, 1 diljLjJI (j^j (j^j 5alUlt J 1 ,^^< ^ i-;.",,.j jij^j (_yJI 

CjLjLJJIj SyLsJI I U I U , 1 1 J 3j^'\ I nil SjjJIj ' " ' J j J ' I I J jS I nil ' _ • ' ^ " ijJLuk 

(Jjj^La.<iS 7cJj-aj V (_Jjj>-'2l CjuLuJI (ji (_5-i-«J V IjLAj iLlijjjJI L4I0 /tjjj (jlll 
(j^ pK"'t (j-<-»-J . Ljj^i lt^' ij-" J^' ^ 3 ''" SjLalxoiVI (j^^-"! O' J^ i3^LLait 

I j • •■■-'"' cjLjLiJI Jl <n~ii 111 jjlSLoVLi ij\ 3.ajiv J -1 j"' V LiJLa 3al Ull jJjj^La^ 
^ iiiL-u'^1 S^LLiJI J I '^ " jLa- Mi'^l ^jl .^A ij i_il Mi-^.'^l LixJl^ Xa\ I jij^j^ 

jJjj-lISLII iIJLLA JljLa tjVI (_yJI I I Jj^pjJIj /ojaiiJI i-sLiij^l (Jj^ (jLuJ^U 
j^L-saji^jLajial (jL-iiclji-jLiui-al i_^i^ (jjj-ftlbu i_aljjVI (j-^Oj '"'.iV (j-*-^ 
diLjLjjJI LlxJl^ Uj iCj^^l S^JiJ ji 7t-iiaJI Jl j>LJi,l ij\se.u±ji «ljjji 3^LLaiI 
SjjLajSLII j_i^Ll«JI ^^* ' (_jJI S^Lual (_^jjiaJI (Jjiijillll 4_lLa^ ?r^ (.3-* ^ jl-i^l ' 
(JjiLclJI 4jLi^ (jl Jj^l LuSlxj 4JL3 iSj^l (j-« CjLSI jill I jjl'' (Jj-aj>o (_ylll 

(Jl <n"ii III (jSL<i-i <iJlj (Jj-iil Jl «(__>l=j'^l 4jj^» I— al Mi'iSl jll«jJ Lufc I i I iilj 

j-A Llj* I - 1 JJ La (J5 I JlSIjII (_^ L^SjjJtJ dlljij SalUlt jji^^< tjLio.'i/l 

(Jjj^>ij (jSjjj ijpJ' (Jt!-»^L>J,I ^^* ' 3x.ljjJ SjijUil <Ji!ul£LoVI (_jJI SjLioVI 

. L<kj_l^ jl «iIjj.^SJ| JljJjJ Jl (J-2-iJI liajLjiJ (_y3 (J <!<" I n_l Jj^J (_yJI L^Ljtllo 

«Luj (_^1 r-LLje-j «Lc^ tj^ ■ 0(j ''^ (jj_i-£ijt_a (_^1 «Lclj]j (jl CjLufcJLul (j_a (jl 

La I jlj idjjjiLLo 5jlj.jv CjL>-jJj j>Lloj ^ j ' ^ -^ ^_>* J^3^ Lr^ i_P-*^ <i^^Lo 

jl (J_i_i-3 Lj>J, I 3_c.ljj (jLSLol (_, Ir __pjj I II di!i (jLs jj^Ll«JI ojui jl».| j^ia 
jjL2JI (_gj Ml J 11 J .^ i »tl jijib (jl 5jj^^_ii3 ijJLui s-iIaJLij iL^ILt>-LlJl (jyi^ 

x_a j»«i^Llj (_gJLll (J-SLiiuJLj I 3 • JJ ^-^ " J 3_Lj(_LjJaJI Cj LlLuiI, I J^Lilxail (_,lr 

.4jU.L£b.l 
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jLLaj i(_jjj^l 4JiL»JI i_!jj>JI ajIuS (jJI Jjjlj^l ^_y^ J^je£LII r-ljjj ?^^ -iJ-«J 
r-j_o (j-* l_r*^ (Ji3'w>-^' (.7^ j'w^^ J"*-*^ 1930 aLc (_yji5 ((JJJ-LlIu 4j>.j^ Jljlj 

jjL»-a_o x_o J '^^ LaS LoLxj 4_LiL>JI • aj^.^tl ^| »^|^pj| ^| J^jiaSJu 
5 J <i it>! J>L5e_«_<^l iS-u^laAII ialiaJI fjJs: CjjjklJI JisLu) ,Jjji.'i/l isLLaJI 
jLc:j (3 al U I t jJir^o< jUeJL'l^lj t.jLio.'b/l jjj «^l^j ^jjI^^II ^sliaJI 
jl< Mil CjJL>.I (j-<.>- 1973 aLc Jjlj i_fj^i 5j^ J^liuVI Jj-a^r-lUJLj aLcLaVI 

4 J I II t (Jjj>-o [jlS 1978 aLc (_5-^ i(ji>-'^' ?-" ''^j-* '■'^ iJ-2iJI LtajLjijJ jj^jS 
(jl j^_^l ^j i'/.8 , 8 i^jL^ Jj3Ij_JI (_yi t^jljl J mil jj^j (_y^ J.3^*SLII 

/^^l979(i.Li ^ •/.I4,3 ^1 a.LLa.-JI ^j3 

2 j^-l j itl 3alUtl 3_ui^ jjfc 3alUtl Jj^^Lt^ (j^ (_gi 3jo i»i JJl:»J La (jl 
<Li.aS (_y3 S^JJi,! (J^l^jiJI (jLs (Jjj-3L>J,I (j^ (n K" t Lijl tixx>-j ' J J ' ^ *- ^ ^ (j-* 
(j-o 3-C.jjjJi,l 5.a-l I iiU 5Jl>.j (j^ ?VJI-(JI J J . ^ ^ 1 1 4j^ (_yjfc 4j>oLlII 3al Ull 

^ J ,^-.11 jj^ L)j>" 5ji^>-J (_5-^ Sjl^^jJll 4_uljJLukjJ^Sjl jljJil <ij.<lSj (_>l3j3l 

43>L«JI (jl ijyx^ (jyJI JjJ^UJ.1 CjLiajla Jjpell 3 ij I U 1 1 ^^LLaJI 2uu^ j<u 
u>j_j.c (_5-Lc ^ J , ^ -- 1 1 I j_(k dji ,^^'aT jj^ lt-'^' C3-* '-«-o Cjl^^jjiim aJJt (j^j 

^ 3'\l^"iiiiU ^sLLJI 3j^ jjij j_p.b/l J^UJI 3_L<uil (_yJI LLa SjLiVI j_^j 

5^Ij3JI c. I Ua ^ 4-iSLl.iSJJI Sjjill iTjjI Jl2J . aLc: J< mi t (Jjj^Um icljj 
CjLjVjJI JiLo jJ_i (_yi 3_»^Li. r-LlJ"^l (j^ Ijls. 4jJLc. CjVjljla jj^-^" (_yJI 

(j£Uj (j^ La 3_l!L«JI 3_o.LuVI ojui (jl (j^l c^lill ,j^j .^jSLj^'b/l Sj^allil 

ij^ljjJI 4j1<jjiJI (_y3 iji-j3 (_ylll 3-i-iaji-jJI S-Jj^pjJI 3al UtI (jjjj L^iLfl:>o 
(JjLuJJ (jjl£UI 4 1 1 nil II (_y^ 4'Cl^" I iia ^^Ua (J's i"i t ji ^jjLijS Sj i iii J's i"i t 
(3) Internal Power Generation. Vol. 2 No.1.1979. 
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3_j^ljjJI SjUI (Jj-aJ (_yi»- (_yJj'^l L^l^iai. (j^ ^'j>" Ct^ 4-l<^tlLu.l I Jiill 

J ' ^ ^ J 43 LL Sjijvj J^ (JjLLo (_y^ 4JI j.al ir-ill (j,^»t^ajj idJl^" mil (_yJI 
3alUli ^j^j-^i i f\\\ j", , ,.l J \l , ^ ^j Sj 1 III jSLiij (jLc. I Jj^^ 'f«^'=-^) lSjj-^'^' 

' • '^ a (.3-^J S^LLaJI Jjj^UtA ^^« J ' S^L^ Aji2J (l)/<s^j JjJijsJI (_y3 

JjS JlII (Jj JjjJI (j-« "^ ''^"'J J '((*_>^J-^0 ^j^'^ I 'ill 5j jJlj '"'J3^'^ ^J JN I rill 

4j;<irill SjjJI ^jl" 5alUlt U,LiJlJji^L>J.I a'i,», J.^aj j/VjC.tl . ,,^a^jj 

5j>-1 iiiU SJjvJ fj!^ j'\ I rill ' • ' ^ a ?rl^! L)' (Jj-*^?^' (j-^ ■■' ' ^"j r<lt'lC .-.jjj^ll'a 

(jja jjSl «Ll« r-LuLi jLL<u j_ji-3l (jl j_j^ ""'J3j'^ ^ TT'-^l ij^-^' ''-VJ' ij-^'-*:^ 
(jl lJjL>._jJ Lxji (J-lLoL«JI j-j3Lj (_jJI UjJij ^ '(3^ •Oj>'' 3jL».j (_y3 (J^J«SJI 
d U ^\l a (^LLifcj ""'J 3^'^ ^ (j-* w>-^' ij-^^'^^' (j-* '^!-*^ ??-":J j's r rill ' _ • '^a 

,jr-2 5j3^3Ji,l S^LLJI LtLuil LlJl ^ jl jj^Jdl JjJljsJI (_y3 ^jjJlILi 5^jb>- 

3_ljL^_(JI 4^LLaJI 4jj1^ (_yjl LjjJajj Sj^'C r nil 5j jjlj j'C r rill ' _ ■ ' ^ a . ~»M .^"a 

(Jjj-oLjtJiil 4^1IaJI 4j^ (jl Ijjijv^ jLo^VI (>Ltj .-.M .:^All ^aLLj jii-l (jjj 
(jLa liiJJ ,_^ .(^j^I^ULlo 3306j I635j 3707 c_^jjjl ^ ,_^ aii^^iJI 

AjjL^ill 4^LLaJ| 4jjj^ j^jJ S.uiji'i^l iJLi j-ol .-.M .:^^tl ^ILL (j^ 5jLiIjj<VI 

■ Sj^'C r nil Sj jJI ji jS r rill ' _ • '^a ^j^ I 3^^'' Jj .^--tl jj^LxJ Cr^' 
^\ ( rl jJ^JJtlL) ti^l^>- ^-Lgje T ul ^J' 1^ ^ '-^ ' "Ij * ^S r rill (j_« (J^^^tSJI ^LJjl /CJJ 

:^^^4JbJI aJjiUIl (> U^ 03:'^' J^--^ j5 (^l3j J^liuVI ^1 J3^>UJI 
C H O 2C H +2CO 

6 12 6 2 2 2 

(«£ 180 ((^92 

Querela, I. F., George, S, How the other half Dies Pelican Books, England, 1979 .^lUji^ jiajl (4) 
(5)- Otvos, J.W., (Production of Blomass by photo synthesis and others). First International Symposium 
on non-Conventional Energy. Trieste, Italy, 1979. 
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ftl.i\ill 6>3UiiJ \Sji\ j^lioo 

jilji: 92 r-Lul (_yJI i^gJiJj 4lliaJI ^ |_5j^l^^Li^ 673 ^ic (^>oo JjS'^LsJI 
j-loJcTJI 4j1<i^ (j-o /^jLlII (J^jcSJIj n_gj^lS ^IjS 600 (jl^ (_gjIl:>o (JjjQjVI jj^ 

slj^l (_jjiaIL2j CjIjIj I nil f_y^ (JjJ*Sjl (Jl 0<"li III (jl 1(JJ^_lJI <ij J <n"i 1 n t (_g JJI 

0-^ jj-jjLSLJI) ;- Ij j II ' jj^jJI ?rj-* jl j-^ (_y3 3Uj , ,. ,tl cj^LjJljuJI ^^'' 

(J «n"i I III jLflia I JljJoJI j^'ii u i"i I imI CjuIjjjsJI CjLiiJtA (j-* A \l A" , ,.VI jjl 

jsJ (_g JJI Cj^jJI i_^ 3j^Ili! S^t 1 iiLS CjLJl^jj>JI CjLiiJtA 'iJ'j'-^J njLtujVI 

diLaiic^ i"il«n"ii III Jl^ LdJ!^ ct-'Ij '^J<-<U^I 3JlX-1-u'^I 4^Lu<2 et"^ I U" . ..I I ^jSj 

lIiVI «h"ii iiVI ij\j Cyj iSjjfuLj^ I j aj ^ . cdJij 3al Uti r-LnJV Luaji cjUI^j^I 

3_jjj_i>.3l 4^LLaJI J 'I '^ " I— alj Ml III (jjt>.L<fcj (<sJL«JI (j7h<j i-ij;L>- (j^'j 

(_jjji.| 5j^ ^LiJjiVI jLc Jl^s 4JL1 (3i-5j ^jlr c^l^ I -I'' Ltjlt 1 11! pLfljjl «_o 

(_y^ LsjJLo lj_of (jLS JLSJ iS^Lia J I '^ " LajLI^Lj <IjLJI^jj>JI oLiiJejiJ 

i-il u I , ,.tl ji cjUI^o^v 3x.jj^ i_t>-L»^ (Jjijalb (jl "ijjlom <iiji2JI Liilji I nil 

,j_a «ul j-ti: lOLiLim ,j_a ^^ l-^'lt SijLkJI L-ajjl ir^ll (jjj,l (_y^ ^jJ^' 

■*■ . <^" . .. cjLji1j>J.I i>jLj^ (jl t"i J "r t ^ ■ ^"i ' '■ 1 1 (_^ ^j J ,^11 ^j_jjtjj (ji •.^jUXI 

.(jLLuI jL^ ^^^ l^-al JL:>" ( nl /clu La-LL > - ^j_jj3^ jjL.u£i_a 

cLujjLjj'al iJiiujSm (j-« L<»-A lJ'^jU'^44"j U>i>^' '<j'^j>-'i-'^'j U'^JJ'^^t^^'j 
La J j "a (j-^^ jijJLuJ I Lai i4jlr i_2jLjilli,l J^^l pl^l -1 1-^ « " f_^ 3_l<jijjjJIj 
4^LLaiI J 1 ,^^C ^ I . ^" CjLJI^j^I CjLiiitA (jLs I jui (_,lr nJlibLiJI «L».Ll:>o 
^\ I ii'C CjLJI^j^I LliLiiitA Jl Qt" I III (jl iijj^jjl Llili (_y3 CjLjLuU jLo-tuSj 

Sljj • " ' L^ji^ J J , ^ ^ 1 1 (j£L«-i (.T^lj I jj" SjijlUI 4^LLaJI jjuk (_5-<-«j Ja^ 
itjLiuJI j^au (j-ujJ cjuI^jjsJI cjuiijtA ijji (jLLlII jLc, (_5i^ J j . ^ -- 1 1 jjl 

CjLLu^O (_y3 aL^HaVI ^^« ' Cj Ji^ji 5Jl I II U aJJt (jl j<i^ J j-cis L>J I Lu^j (_y3 
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Lai iTcjiaJlj oLJi,! [j-La- i rrl (JLx^'^ 4lo<"i i nlj CjuI^jjsJI CjuiiJtA (j-* O":!^' 
cl!lJl^j:>JI (j-a jjjSll JJ-til 4.xa1i ^t-t^lj jaLallifcu j_a^l ^t-^-*- JLia i^j^ju^] ^_y^ 
4jo 1^1 (j-<iSjj "ij 'j'^tl "ijiAjjJI SLpJI (_y3 (_ycL«^>JI » il Ult cLajjjj (<iJL>- jJil) 
3_LjL»J (_,_ii£Lj (jLiLJkl (j_a 3_L<i^ /T^^ jl j-^ «LiiuJl (ji (_y3 Sj^i.'^l 3Ja.2jJI 
r-llljl Sj.^^i sLJiijI i_fjJL>- jjLs LLA (j^ iCjul^o;*- A I rm-»- CjLiiJtA (_jJI r-Qjcj 
>LiLa (Jj-SJI (j^ SjljUuil CjLs^UJI SjlaJo ijic j_u^ Jo. (_yJI Jl^»1«3 oliLdl 

tfJUfc (_p-a (jl ijlJLlI )«_JJjJJ i-<l A I .^t I «_,;.j>J ^jl S I rr II (j^J (jjljllll 'Ls-jJJ 

Lkj_i^j jLSj^I ijji (j-"JJ>JI 1—321 cdJlLflj 3^jj^ i_t>-Li^ AjvIjj (jJ Cj^^'s Mill 
jQ-uL^JI jt_u JLiSQju »^l-->" • "J' "J I'll ^l-^t I ^jji 3j_uS CjLlO <=^jJ j^jTi I II i^l 

.^LJl3LjLll(>aj^*^l 
(_j.^Jl3 4_2j^_l3 d U , ,.lj 1 iJliLJij-pJI CjuiiJtA (j^ 0"t!^' j"-^ TT'-^l (*-y 

(_y^ iijlJl^joJI tijliil-ie-a j-i^j3 jl .((Anaerobic Digestion (_yjljjk^UI -i ,>. jtl.i 

JL».^ '-^^^^i^^^ CJ-'l Jj^jJLl ij^^ja- I ii'Cj^U TT I II J Vj j<s_<i3L^I (_yCJJ tLcj 
J (j\j- I iiSjal ijji (JL>- ^^ (_y3 CjLiL>J,l (Jjlselu u^j'iS jll ^ J ^" a i(Jl!LiL>J,l 
4jL4^ (j^ ??-J'-'J' j'-*-" ^"-*^?:J (*-* 'U>i>^' Jj I iiSjIj (jLLiil jLc. /JljI-cJI Qi^ 
iJLiJ 5 ij I U 1 1 j_p3|j_c.3l (_y.3 (J <"i I iij joJ (2>aj 'o'j^ Cr^ (JLlLiioJ,! (Jioo 
'^ ...At /cl^dL^I («^?=->- t2h* ^ ' ^ " ' ' ^ (J-^*-*-* ''^ (Jl)uiL>iJ,l jj-a ^^^^1 j*-*-^^ f*-^^-*" 
> 1 J J /tjUJI jLiJI («^^*-=^ O"-^ J-H^ I— ill ?<-LjJ (CjisL^I («^:*o- (jl Lulo^^llil ^is 
"J J I (I I I M"^-"j (jLLlI (j^^p-J 4j1 I iio->-j (j-^^l (_5JI 4jI I iio->-j i_iJl (_yJI^;»- 
Sj-uiill o' J^ 3Ut"iiiiU CjLaJim 9^ iji^ IjLilc:! ^LiJI jUJI ^ 0^^' 

. '/.70-60 (j^j La jiLc J's Ml t 7-jl^pj 

(_g jJI JjiJ i(j-L>-J^p-LiII (_5i^ j'-'J' ?rL^l -'^ ^ '' ;"' (_7^l (JliLiL>J,l (_gjIl:>oj 

J <"i I n't (_yjlj_A^iJI jo-jia^II 4j1<iC. '"'I ■-il-> " (jLa dlljl! KJliLiLiJI «L».Ll:>o 

cliLiiJe_a (j-a a \I ^" , ,,VI jjA_<SJ Jn i'iII I J-^JJ 'pj'j^' ct^ CjuLjil Sj o i iil 

.(jj^jJI (Jiilii (_j.3 Sj tj I III jju-iiAj 4^LL> jju-iiA LajLjU^Li (Jiiul^joJI 

jl CjLiL>JLI (j^ jLiJI ^LlJl (JL*^ (_y3 CjuI^joJI J .>»al (j.^ jLaj^l J j"i <"i 



so 



(j-o j-ILl! 1200 t_gji I ri_i La /jill-tJ Jl^vI^I ajjJI (_y3 Sjijvl^l 5j.ijJI CjuiiitA 
4:>.L>.jJI CjLiiJeja jlj-cj L«_Lu l^pjJ 140 jlIJj ^ j"'^ jjjl "->lt 3 j i n rib Lai ijLiJI 

(j-o jLiJI ?r^^ 3-4jLS ajlSJ (2)j<»^j JjJijsJI f_^j iJa^ cjIjILJ 9 5jl>.I^I 

(2) ^j JjA:r 



Jjr i^" /jUJi ^ 






OljJ-l 


22 


%59 


1200 


o_ji»- 5_^ 


25 


%68 


140 


y.j^ 


25 


%68 


9 


S^bri 
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(_Jjj>-'iil 3jj .>.«tl CjljULlI (jj^ ll>^ (— flJUJej SJljjtA (jLLiil QJ^ (jl Jl i(jj.j>JI 
j£Li_i «Li JaLila-VI Jjjl La lilj i|_g^^ t-^'''-^ 200 JjLjlj La (_yj| diaJLiia 

(jj.j>J d_2jL<jiJI jjjJaJI (j-« SjL>.l_j j_yJI (.^skMI jji iaSjjJj (j-a jij ^La (JSLi-o 

L<iS .(jQjJil r-LlJl (j-a «lJSjI SJjLIII JjI"' (_jJI )«_iLaJu IjLA lS-^3i3 '(_)-*-*-* (.7^ 
CjLJlj^ *'—'-:' *JJL>-^ (.3-'*:? '■''i>P J' ' t^* '^ OJ-^ j'-*-" u3^ Ct^I *.>?-^' o' 
(j_a (jLs dJJjJ id-iJLc 'LjJjI CjIji oil i nl ^^-cSluxJ La J-Aj jojajsJI 5j-fJ^ 

(^yi^ i_ALaJI (^ SjjUs 5-iLij 3jI 'LjjIjJ I 1 1 iiLLa jjljjtj ■ ul A"^VI ^ jcjIoL^I 

.41LUJI 
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(_yi^ )«_2j (Jj ^CLlIjiJjji^ (j-* (_>^ 34^ tiJJ j JiJLJ J ' ^ -» J La Lol I'CLu <— !U TTJ"^ 

*_<;_>. -^ ^"'1 J '^ tJl) Lz-lL^-lU 1 ^' 0^ ^j-^ I r"M"^ JlJL^O ^_7^I 4_lL>J, 1 ■"«' '-^ ' ' '■ '' (3-^1-^ 

aJJti (_y^ 4_il:>J.I CjLLiLjJI «L».Ijjj i<lc.jjjj . <t\t j" . ..VI pLjjjIj ^jK iiiil JJLc 

(Jjil^ (_,lr LJLo I'ijr J'C l'?lj (_yii5lj'i/l (j^ 3 » I nlj tIjL>-l I ril L^^il».lj (jjiil 

3^LiiII a\j^\ ij\Js i(»JL2j La (_yJI SiLisVLj iS-bj^a 3jI (_ya 3Jj|JjjiJil LliLLaltuJI 
3 -^1 -i^tl i~<lj.iS ^ ^^^|.^"ll jjl£La2u (jlSj .i~»l^ I '.^11 j^^JajfjjJ,! ^t-J-uJJ x_a 

jl tlj_«JI ^ I j"a'' ^ ' dJUij i-aLjj'b/l (_y^ iX>-2J' 1 (j -r" M c^l^ (_ylll SljiSJI 

^_^ fiLaLi^l JJ-* ^.>:^^ *— -''tJ-*^ y-oJe T LJ ^j 2sl ^3^ *C>^J^^ 5j ( tiLS L^l o^" r til 
«L2^Ijj 3-J-Il-C liJ^l^jjjil CjVjjijij ^jjijj (_ylll 1-dJj Sj^Ljcjj 3^^ I "..^tl JjjJI 
j\ CjLcLu^I ^_y3 lilli (jl^ «ljjji i3 iil"--m jljll Jl ■)<" I III 3.2jjJa ^_y3 J^'J-p 
djLAJtHil 3 al .1 ^11 jjjj A-LjJ LuLLiJ^ (JlLa Jilj (_y^ nJljjiiiaJI ' '^N 3"" "*^^ (jr^ 
(O^jJI (jLa 4jSLjj^^I SjLaim (JIiLjVjJI (_y3 Lai ((jJa Qir!-'-* ^^ (_jJI^^-Ljj '< 1 n 
CjuVjJI ^jlS III JJl^ (jU 1 <ilr I Ljj-i-^ ijj^ 03t!-^ ^^^ L7^^3^^ Cr^l J '^j^ /"-^J^ 
. LuLLaj^ tjK I II JJLc i-aljijisi S-tujii. (2>c ^^^J^J ^ ^T!^^i>*'^' SjLajil 
(j^ I ^^^'- J J . ^ -- 1 1 (3^1x-i (_7J-II 4^LLaJI d_L<iS (jl CjI^JLSIlII ^^« ' jjj^j 
(j^j^La 4 "1 I II (_jj|^;v ^^LLj (JjL«3 LuLLaj^ (_y^ S^Li^ (j-^l 05;!-^ >jjj '''"' 
(JliLLajtA ' '^N 3"" "^ (j-a '/5 (_jJI^;v oJLA 4^LLaJI 4j.*S J'C I'llj ijoja^l (j-« (j-i^ 
ijSjj^^l S Jjell,l cljLjV^i! 3jiii;ILi La! . LuLLj^j ^^ 3jjIj^.^I iaUaJI JUIjj 
(JliUajtA diLALalLa (j-a '/ I r"ljjj jjlSL/aVu 4Jl ijj^ S^^jil CjI^Jl2II!I (jLs 
S-t-aJLlU S-aLjill ^^UutS <"ilo<"ii III 3J I-<IJ^ Jij^^JI (j-a 3^'il .J jCtl 3al Ull JLJjj 
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j-j^jjj 3 al ^ ^11 J^ t" I 111 j^ CjI JLi (_^l O'^' O'^'.' ^^-^ *^\^\ (_y3j 
<i_i_ijJLll Ljjm (_y3 '"'JJ j"" '^'■'^ Cr^ i4^LLaJI (j-* I j"l .lu", ^ ^j^ *>^ 
j_2j.^v ^ U , ,.lj I -- 1 ij j C I i jj-« <ijjjji,l ' '^N 3" ' "^ (j-« '/•7 (_jJlj.»- /tLIJI i^j-xj 

«LaL«_SJI tjLa-l I II pill "ixj-oLc-LLu^ MJjJla (_y^ Lof .3 ^1 ^^11 fjijs>- ^ U , ,,\j\ 
(<U-I J_L^ (_y^-^ILJjjJ (_y-3j , 3 J ^ I : ,^tl |__j;o|j^3U jUtaJI TT^! (jr^ J <n" i ri'l 
(_JJL>-I -' _; 1 ' ^ "' (_y^ 3al Ult J 1 ,^^S 3 al 1 ^11 jj^ A \l A", , ,,VI S^^Sla (Jl <n"ii 111 
L^;>.j.Iaj (_ylll 3-oLx-aJl ^«-<t>- (_5^ AjC^tl Ajij icL2ji 300 -i ' ^"' (_ylll CjIjLijlII 
. <ijJj_(Ji,l CjVI o»" I ii^iJ oLJil (j-La- 1 ii~il (j;j5j^ i_r^w>-* C7^ '-^J-^*"J SjLftjiJl tjK III 
: L^-La CjuLlillj S^Lx-ill (j-a 4^LLaJl (_yl^ J J ' ^ -» 1 1 SJijJl^ lSJ-^ liJLufcj 

:>tiLill 9jaJI <WrfjJi - I 

CjuLilllj S^Liill i^j->^ '>uus[s>- fjijist-a «Uj (jJ^ sLflj^JaJl oJUi JLiuJiJj 

(J.SL4J i_gJJl jLjcjJl r-LlJl ji tfLj-ll ij-LJ- 1 111 (_y3 4j>oLl!1 5j1j.j>J1 a1 jLJ-" I nlj 

.5-uLij^'\ll iflUaJl JUljjj <2jLLujj1I1 JjjLiiJ (_y^ dllj JUj dJUjIxojl 
Vj (_yijia^l 3_2jj_LsJ1 I". I II jt i^jl VI I j'.UI . ..< (a^j 3jj^JaJl a'jjti qI 
r-LijeJ Sj-uSJl 3^L«-flJl CjLl<;S 3_>^*" Ol 'S-oLx-flJl f^jS'^ (j-« SjLfllLji^iJ (_yiiLll 
'3 J \l .^"1 aVI £Ll>.LlI1 (j-« 'iAlSLa SjLlII (_y3 (jj^ t*-?^'^' *>:^^ 3j'^''-* CT^l 
(J^lj d-oLft-flJl ' • _; I "' (_jJI r-QjeJ L^lS iJliulAlll 4j.»S 3>^^ (jL*^ (jl Lii 
f_^ Q>^ (JJ-^' ^J"^*^' S^LflS 3jL<jt/3 1 '"'^J i^LLibJ ij <i"i I II a (Js i"i_l |_2jL>J,l 
(jL>-jJl j-J-C r-jLiJl (_jJI <— ij 1 11" J 3jljj>JI (jjs 1 a iM°l (j3 djiaAJcLo 5jL«Jl 
(J^IjlII i^ja cict-L-Ul (jU-jJl (jLs iiiilj (_yJI ^^Luslj i(3i.ljj,l (j^ tixji^l 

3 al U tl Jl t" 1 111 ^Ir 1ji5jS » '^j jjiuLIl ^J-^' ^-2j>i3 Jl o<"ii nl (jl 
(jl£La (j^ L^iSJ (j^^ "^ 3j-^' 3-lLi^ (2>^ 4j>oLlI1 4jj1jj>J1 3al UtI'a SjJjjII 
r-lUJl jl oLiil (j-LJ- 1 11" ^1 diiij I j • •■■-'"' 3 U ^ 1 1 ^^ L^l o»" I 111 I— ijaj Jj jji-l (_yJI 
(_^jjcj tlilj-i^LtliJl j>JLA (.3-^ I— clirJl J^ I (j-«-2 1 jj iCjLLujjIlII Jj< i'i"! jLjtJl 
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(j-o jij^^l p'j-i' ci'^'.' /r'_>'=-^"^ ^iJi-^T!^' cjLlLwl!! (_jJI t^jaUu j_iSLiijJI 

.4^L>iJI I _. I ri->- "ill m" I iilj mJLLi 

JLs.! (JS i"ij (_^JJI jjjj 1 J Mill 4j^UtJj 3jj ,>..tl cliLiLim ijji (j-^-g- iiiSjal 
(j->^ I iiSjal (j_« jjJj 1 J I II II i_jSjjj .CjLiii»iil ojui (_y3 4 J I in'tjJl j-<^LL«JI 

. jj^^l (_y3 (jLujiLj/l Lftjkj (jijvjjjij^Jlj Q^^^SUI 

SjjjuajiJI i"il ^l-^t I xuus^ (_y3 <t>-jJL^I d-iLi^ i_^ i_j\<n\\ i_uL>JI (Ji-<uJ 
JUlj i^j-x^ i(J.cLio (_y3 ^ J J vj ' ^ 1 1 CjLJjj^p (J!Lo SJl^i i mU (J^Ijj(JI Jijvij 
JjUj lUti^ C^j>o j£:mi (_yJI (j^^^l JLj-ui^jl Jjlj tUI jlitJ JLvjI tiili 

.3_jj^ ^j-^ 380-240 (>_i La t-jIjJIj SjIj.^ ^j-^J lS3^ >\^'»,'^ 250-100 

;j< "^ Jj ' J 3 ^ ^ l.rii^'^ I 3 ' ** ??-^^ 5Jl>-Ij 3x.Lj/ (_jJI^;v cLlLajiJI oJui J o"i i m" 
I j • " ■^ ' sL^-jJl^I <i_i_L«^ (jl '-ij^L>- (3^ "^LjLjiillj cl!LiL>J,l (j-« Jl>-Ij (jia 

,5 al ^ ^tl jjjj jjla JSJ Cjjj (Jj^j_i I , 25 (_jJI^;v (J jL«j <1j1«j>JI oJl^J (_yjl-4ill 

dlxSjJI d-LLisljjJI Cjjj^I Pjj (j^ (_yjfc <1>-jJl^I sLlLa^ (j-a sLsoLlII Cjjj^Ij 
i—Luj iCjj^_iSL!l (j-« l'^ ^^tA^J U'^J>^^t!-'^'j (j\j- I iiSjal ^^*' (_gjj>o (j^l 
3jL:>.j (JlII 15 (_yJI^^ O^jpl ijjUk (j_o JL^IjJI JJajJJ 4_jjlj^l isLLill 
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TT I rij Vj (J_fl.2_0 tLcj (_jJI 3 JJ .>. .tl CjuLii!! (Ji-Jj cdJi JJLJ '3jJ .>..ll 

f_^\j^- (JjL«3 Sjlj.^*- 'Ls.jj (_jJI CjuLiill ijfir I ri"j , <il>.l J ^1 (J^i. jju ^l^^il 
(J_i_oj_i <ijiju>JI eJJt (j-« /?^"i3 i^jjjiajiJI jljJ,! (_ji:>o tij^t>- ^JjS-* "^J-^ 500 
160 fjJ\^j>- /tHij cdJi i-T^L^ (jJ'j iCjuLiill (j-« Jl>-Ij (jia (J^ J.>-lj i-^JJJ 
J '^ '^■^-» 'I I 4jjIj.:>JI d-djill Cjlii (_Jjj>-3l iJliljLiJI (jAjuj («Jtjill (j-« ^^-^J 
.(J^LaHil 3 ij I u 1 1 5j|jj>J| jijjjil jj^^ jlJLllj jojEjill (J <" I nj 

j^jlj I rill (_y3 Jl^^jJkl (j\J- I ilSjal (j^ ^--.l^-'tt «LlL«jlII jSjUfc (_y3 (_gjjaj 2 

I. I J iMtj idijla <tjjjijj jjlj^jj-j^ I ,1 j ilai-,^. Xllj (j^^j^pjJI Lai .LiJlLlI f_^\^:>- 

cujJI I JL4I SjjIj^I 3.aj2JI (jLa ^Lill t;jj>!l (j^^ 3-lIL«JI o\^ in^j'b/l 3^^^ 

. Jl;*-!^! (JIajJLI d-uLLiJ^ Sjlj.jv 5Jl>.j 10500 f_^\^:>- xi^Jj^ ^jJajiJe-La (jjSj 
S-ljjjJLj jIjT 4jI (_yJI (^jjj V L^l |_^jlj^l ijialll ^jLi^ Wj-* (j-* ol 

cj^j^I (jj-SLj dJJ ji^ .j-JoLjJ,! 3j-^' ^-2i>^ iJ-" "^3^ ^H^' ^i^ LdJJijj 

.ia-UJI Jl^^ JUji1<jVIj JiiJIj o>=«^ 3^«>La^l ijsoLJI oljUJIj 
i-il ,|U" ^ qJsjU «Ltal3 (_jJI l^JJJ (jJ 3 al Ult J A ,^^K 3_oL<li!l aI Jiir'n III (jl 
(_ylll S^LtaJI (0^1^ SJSwiiuJ, ^)L>- Lciaji aJS"ii II (Jj liiia 3al UtI jj^ ^jl I ii'tVI 
CjU-Lui^ ^yl^ Li^ tlc^^' (jr^ ^"^l CjLLaL^I Jjfcl^ (jk: LjJLo Lli^ JSLij 

(_jjjji,l )«_<jijIlII (__>IoIj^ 3 jl 3^ljjJI (_j^ LgJ^ <" ml (3S-<1-1 (_y^lj'^l (j-« 'UljjiIj 

.S-alikll 

1979 J I <i "ill. I 16-15 jo^. j^^ 'j'-'^'j Ji>M' Sj^U. I "-J '-^'- (j^ ifljjjil 

(jlj_L«_l (_jjj2l I J~ -» .^ ' ^ J_y^ ijlllj'tj ij-^ Q^-UJ^ jJlj-l^Jl Sjjj^ ijlljjij 

'"'^JJ J"^ i-^^l ''^ Cj^j-Laj (ijj-ijvjIJ'^^J^JI _3^'-' ij^^^-^ 4^LLaJI (j^ ciltje-J I » 

Jij^j^(j\^jljJiJ4]lj ALalifc^U (jl i<ijLoljiitl<jilj(j\^jljJLj4JI rLjJl JLa-ajj^ 
LaL^j i~i^"itl Ji^ jUlIIj (Jji^pjJI J 'I '^ " (jl Lul3_^Il^l ^ia lOjjjj La ^1 .^" . ..^ 

5-3 Is J JJ I iTil L^La-o (J^'^ o' o^-*-" lS'-*^' jj^^I 3-<k La3 (^r^ i-4J-« (3^ ('^-i 
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(Jjrji II (_g JJI Jj^^l j-A La (<u S^jjjsJIj Sj^jajJIj 4j^jJI (J.2JJI LtajLjij p'j-"' 
.(j^^jjJLj^J I [jfji J .^"ai jijso (jJ LuLs 3 I'll ii'^l ojijk (_,lr 3jL>-^U 5JjL:tx 

3.4jiILa .(_jjji.'^l ijii L^ jijj>J, Li 3JjL2^ OJ>" 5J^»-j ^J^ 3al UtI ^j^ 4_ui^ jj^l 
^_y3 Lo-i^J ' J^^ >^ 47200 i \p\ (jj_)_lJI (j-« Jl>-Ij Aj^ jlj^ (_y^ 4jjIjj>JI 

dJLs (>^j|jJlj^I ,j_a JL^Ij (»ljji >Li^ Lai J^^ ^ij^ 45800 j-Lu JjjjJI 

3_4_LiJI JLlol 3j>Ij ^ ^^1 JjUj La 1^1 ' J>=^ >^ 142000 (_, Ir LSjl=tJ 

(j-a (j-Lj(_o /o.ja.j>- (_y^ Sjlj-jsJI 4_LxA-3 ij»L:*.j>-^l (_^ 3_jjl_^.j>JI ^ ij-'^l (j^ 
j) (jj^J-JI (j-o (a::5t:>iJI CjI j (_y3 5jlj.j>JI 'Lui^ i±Jj {jji J^i (JjLiJ (j^^jij JU^JI 
1_4^ I j ", -^ 1 1 . n ^j£_ti_i Jj J J U -^ 1 1 j.o'^LJ l"i I nA <iji«JI tfjui (2)^ 'JL^'^' 

(JjLjijj I j I ^ "' (^Slx-i <1JI 3_lIL>JI 31 o<"i I iiU jj^^I pl^i Ljlj^ (j^j (j-« 

(j£L«J Lxiaji (j^^jijjio^lj ' '^N 3" ' "N ^ ^>^J-* SjLa L^j^ (Jjijajj (j^Sl^'i I II U 

, U J U -^ ^^^ jl ■»-^l j .^ 1^^ dJJi (jlS tijjj/j jLc. ji (JjLj-u J's i"i 1 sljjj/ <ti2j 

■ U J U -^ j^l . ljj_a lj_ai 4jla jJ^IjuJI Jjijcjij Vjjia Ijj^j <ii«jaj Lxji i_jajul 
;j< -^jj ' J 3 ^^ J ^ ' I L^ljiir"! Ill (^Slx-i jLiJI (J-S-ij LlIi-»- (»5-2j (_ylll I— »JJu'^l 
^J^\-aJx-i\^ (j-Lj>.j|jJLj^l 3iQS (j^LiJtjV <ijEjILij iji jG clip's i"ia 3j| (JJJ 
<ilSj (jSjsJ Lx-a j-jSI (j'Aia-jjJi-i^il (j^ 5j_uS(»1.3t:>-l Jii jjl£La"^u (jLs 4Il>-jjJ 

(_y^ 3_jjlj.j>JI d_«_L2JI (__)l3LiJtjl (j^ ^L^l (_y3 (__>l3^jij Lx-« jLiil (j-o LlILs. 

1 < li K J (jJ U'^JJ'-^!-* J'v i"i,' 3^LLi!l ^jja 't-J-a^ 7e-<^ (jl (_5-'J>J I J-A (jl j'-*^' ij-* 
. jLill x_o j^'^l I i li K J L<t« ^H^l 3^113 (j-« ^SLi^Ixjj Loj CjLLa£.Lxia]| (j-o 
"ijJLLalLj La (J^ (jl jl i(jj.j>JI J 3 • " 4J1_1 LJLv J.a.CLni.U Jj^^l j j g'n 
SjJLS 3_j3 «Li ■ uI A'^VIj I jj'a Jj^^l Tc-t^J d.<iSLa^ CjLjljj>- sLLi jji j^al 
V 3_Lj_5J3 Cjlj"inl ^j Jj^^l (jj^ d^ till J (_yJI 3^Lxi5l I L^ S^J-^ ^rH^j 
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JLi^. <J1 «it"iinlj ^Jj^la Llil^pji! Cjuljji- jl TJJ 3'^ (j^ <ljjj>- (jlSLoVu (jLa 
d_i^L>- (jl ^ .^W ,^^ cr^ ^^'-^ J-'^i 0' 03-^ 3 ij I u 1 1 ^jLSJkUj <ij»-L>JI 
(_, 1 r SjjLill L"c--ie-"c-«u 4JI jl /a^A Jl». j^I 4^LLaJI j i .^1 j| Jj^^i! jjj.ij| 
4^liaJI jjir^a CjU; Lol tiujtJ t^jj l5 JJI J'C miILi jJi^U I j^jk JLxjOjjjI 

plj_i3 (Jji^LlI,! ^j-o (_y3 (j-l^jijjLa^l (jljixiaj (J-QSjLjiJI (jOj^L>JI (jl 

isLLaJI jjL^ 3jjjii!Li blj-o tr^^l cjIj (_^ "ijtJUjj LjJLv 5-U.Clhi.U jj^^I 

(j_a 1^1^"' (jSLx-i V 3j I no I'lill 3 al UtI'a i Lojfcj_i£ j sl^^lj (j n o I'lili^ Sjjjujl 
(jl LLJ-CJ 4 J I rijV-iLLiLaj j.^ CjLvj^ (JS |"| 1 ■ ''-' ^ • ' ■"' L^l (Jj ^>i- 1 (_5JI (jl5>-o 

S^Ua x_o JL>JI liLlJ^j 'L^ SjLfllijj>LI 3j(Ji'i/l ■ t-^ ^ ■ ■■" ti^p- (_yJI t_ukjj 
Vj jijjj tixxa. (_yJI i_ijijij (jl I ijlr (jlaj^ l^^ i" I III (jLa 7-Lj>II jI «I>^I 
(j^ jji-TjSLJu (_yJI L^Jj^jtaj Lu^ I jl VI A^l jJ«.I(_jJI (jlSLo (j^ l(jlii"i Li-iSUj 

5J! ml 3 jiimILi LoI iij\s>.JjJu^\ r\^y L^jielx^ Jl3 (_ylll »lj;^<l[$ ^sLkJI 

(jiJe_uil! ^Ij^ ^ILL JSIAj ^_LLu.o.L"aJI ^ILkJI (jjjx (jlSLoVLi (jLa (j>>JI 

I Jl^ 3 al U tl jj_a 5j_j_lS CjI J iS Lij-^ o' J-i^ 'jj-» '^^ (j\j- i iTt ji j>Liil 

V 4JLa di!i (_yJlj jjJMr^ll jl tUI (j^ "j'Thf^ J^ uijljljjv (_yJI rLl»j JSIAII 

,3_JLc. diL^-jJ (_yJI (jljJ-JI Sjlj.^ ^J-^ J-^J (1)^-*:^ 

Ljj^ Ijij^j ''-^*^ u>^'j iJ-2-iU 51jI^ "tjj^ (_y3 (j^^jijjj^ll 3_ij^Li. (jl 
3 .J I U 1 1 ijiiLuiSLlI aIjlj-"i III (jlSLoVLi (jLs i_al^ Q^jJe^ liJLui aI jLo <ij| (_yijixj 

(J-uSjU jIuIj (JS |"|I J^jUll 4 lilr^ (j^^jljJiO^I 7C_L<JJ I JUfc (jl I » J I U 1 I (J\ I'liljJ 

7-Ljpl 43LLj 3jiiio Mill ^aliaJl^ ^J'^' ^lliaJI j.al ina (j,^»t 4j jj.*Ii La 
j^jlj V SIjJljJI isLLaJI (j^ j^\ i^U JLjfc (jl i_3jjjIL3 «j3^Ij jII 4Hi3j 

j_3jILj (j II i"i ILfl n_jj^i ULl>-| ^ ^~ -^"j uLjjvi jijiu L^l (Jj j<ul J (J's i"i t 
T-Lj ijJI_Lji (jL^ (jl j-ajJu 7-Lj>!I ^ILLjj 1 1^:*^^ >?^' o^ '^! jW^' ''-^^ 

L^Ls jsJLA 3al U1I J \l .^1 ^J.j>J| jijjJI (ft^jj (jSLI ' 3 1 J ^ . ^ CjLc.j_<ji dil j 
iLoLaj j_lJL1j I j "'I (J_i 3 al U tl jj^ CjVjljl1,I ^ ■■■-'"' dJJU^J V Laj^jj sLuI 
jl 7-Lj_i.aJI (_y^ I j'" i_j\r I S^^j^IaJI sLul Sj^jjII 3j i n q miII 3al Ull 4j.<j£l3 
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(_j^ 4jLc, Ij^I L^^ <"i III 7tjj-aj ji LaLx-i ^ j" '"■ jjl I °" I J ll (jJ i^^J-x-a CjLuiSLj 

(j'i/ 3-j-aK L^li j.^t-1 5_i^LiJI jsjuk ^jl ,- ;.jll<~ll (_yJLi:j 3jJiJI 4-ij»ir^ll 

' ' J ' ^ ' (JL>- (_y3 ^^j-SjjjtA 1 Ml ij (jl (jSjSJ La M-^^ljJ, (JjJlJ (j^ cit-ie-U LlL»j>o 
(_;^l i^jjj Jj^^l 3j-^ 3jlor (jl ^ j'a ^jJliJI 3j-aL>JI Lai I Jj^^l J 'I '^ " 
(_^l t5J>J Jj^^l (^'^'^'-^ 'S^Aii-'-^' J^^' ol jj SjsLuJI jIjII (J>h 1 r-L^l 
.>j I iiSjl (_5-iu (j^ dJLuiu CjJ^jSLII Jj I iiSji (_5-iuj (j^^^SLII JLujiSjl (Jjl /T'-'Jl 

(^^ I ^"_' • " ' pLajjl (jlj SjLi^ jl 3-oLj-u iJiiljLiJI ojui (jl i_a jjjlI, I J i(j^^^SL!l 

. 4 jjli II ptjLlJ J j J^?^' 
i JjLjaJLoj j<ulj jjL^-iiA (j^ (siSILi LiJLa (J-l»-jjJLl^I (jx. /«! K" t (j-<->- (j^ 
diLi-a^-i VI 4_«_LjJaJI (_y3 (__)^L>- Js i"i t Jl>-jJ V (J\j»-jijJLl^I (jl Tr-jjici^aj 
(_^1 iCjL»S^j-a (JS i"i ) (j^ ^>-^' J '^ '^ (_5' (j-* ^H^'J 3.^^^^ -^.^-^J-* *^-'^ t<d h I (^ 
Jl^jj (_ylll CjLSjJ,! /ojfcij n_^jj>-i j_caU^ «_o I Jij*ILa Jl>-jj (j^^jijjia^l (jl 

(j_o (jpj J u-Lc: i_5^j-=tj «m (j_o «ij;>^ J-SLa . sUI j_<fc (j;i^jij jj^JI L^ 

cIiLlaSjI (_yJI SjLiiiVI (_yJI 4jvLv (_y3 1 i I II Ij i(j-La- I iiSj'^l (j^ *J-^J CT^jlJ-^^^^' 
(j_a «l_9_je_»iaj I CjLl^SjI (_jJI (_jJL1Iuj <"<I '--'j--t Ij jljtaJI jjLlo jj^ <ixjtx^l 
(j<:>.J|jJ-l4JI J J I r^ 'tJ I (J^l (j-o «Ul J-:;^ iMjLjLiLaJI (_y3 Sj^jvjJ,! (j-L». Jj Jlo^J I 
^jl T' (1)^J • *'-^' ij-" I JjJl:>oj aj^Vjusji (j-o 3jI JlJI (_y^ 4-i^^ij-"ii iil (j^ JjV 
4jjIjj>- 4^Ua iJjjlS *ljj-u 3 al ult (_yjji jjL^^iiA (_yj| r-Llj>o eJJt (_^^La-" i nVl 
(J iM I ;j* "^-JJ ' J 3 ^^ o'-:' 'l-^:*^!-"^' LT^l J '^ ' '-'-* (j-* .^.ujjIo J I 4jjuj.^ jl 
J I '^11 (JjjjalLi Aji UJI (_gl iiiaia liajjjij jji '-*-'lj 3al Ult LJji IjJu-iiA 
.3jjIjj>JI iGjiJ^ (j-o (<iJ 4_La Jjii'ii II t (j-L>-j|jJijji (_yj| 3al Ult ^j^l 
jliej /^LlII (jjSjj (j\j- I iiSjal )«_o J^5tjj "iJLa (j\s>-^jju^\ (^^pjej (j'^-^-J 
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«gJL^ (_^I jj-«-j 4J1I |_^I i^Lo (_^l liJJi j_«_i Jj.»:llI 43LI3 ^ ^jpjcj La 
(jLa *Ll,l I j ' '^ /j-^l-i-J (.7^' eJ-it f^ljlis^yi ilAaxI «La_ujj id-LL-a^l ^"jj ' ^.' 

^^'il ,^ .^tl j>J_(fc jjl iS^jJjLA 5jL«JI (_y3 (jjSj (j^^JijJLj^il d-uJ^JUjl JljVI 

icLjJLc Sjlj.j»- "i^-jj 1 Jj jLJiiiLiVI vj^>-<-u 'LJ^^ U'^jU'-'^^^' ' _ ' j^ jbxjj 

j^sJI (_yi (j-A-^jljJ-J-^l J '"'"'J '-^'-" i(3^lj.^>JI jLLai-l (j-« J-^ '■"'-* Ot^P 
(j-L>-jij JL14JI (j-a (jlj^ jj5=-iijl ^ [aj^ aj^j3 4 j 1 n i jj-a iJlSj Lx-a 3j_uS icj_<jij 
' _ • j I 5jlj.^v «L»-jJ pLijjl Lai i(Jj|j.j>JI <_!j_ili_i jjLSLal Lj^ajl JJ-2-J La-a 
(_^l 3j^ I "i.^tl oLJ-aJLlI (_y3 Jl o<" I iiVI o^^l 'l^'s-'-*-' I j^ O^ (j\^j|j^>j^ll 
,AUti!l CjLiaX. I jj"'^ LxJ ^jJLc 5jlj-»- CjL».jJ ' • I ^■^"" 
SJLv ^ 4J1L3 dll jjj i4j 3-=tjlj V ^«^;'^'l jLkJI Jia (jr^j|jJLi4Jlj 
7" y^^ Ct-'-^ '^i-'l 7^'j>-" ^^ *,' S-SLxisI (_gjj|jaiaJI (j-a^ 4JI o<" 1 nl jLilLiI 
i^iiLa (J-\^jijJl_l^I tjlj^ (j-a t_!j_tuJ (_gl ijJLcji (jl£ lil La 3^jjla jjlSLa"^Ll 

ij<" i"ij <lji ^jjua (^SLaj (_yJ^ Lj^ (j-Ls-jijJLi^JI I .^t (_,U»"t (_ylll jljil (j<-n t 
^ "^ JJ ' J 3 ^ ^ (J I <n" I III (Jj(j>Jj 5-a^ I III! CjUIj^I VI i~i I imI jj^VI aJJt (jJ 

. Ljj^La lj_al 
(J iM I Ljj^i La^ 4_lSL! . LljLs-LujvV /<u^La JL». Jj^J tjil (j-L».jj JLj^JI 
J 'I '^ " J-^3^ ' ■ ' ^ '„' '^'-'^! o! '— *T^*" "''^j ' "J 3-** ijj 4^LLiiI LJji IjJu-iiA 

' (j-^-^-jljJiJ^JI TT'-^l (lA-*-' ' ''^^ O^'j ''^!JJl 



:^ij;^i j,a*jLH -I 

(_yj| sUI (JlaILj£ «UI (_y3 (_yjLij^ jLu jlj-al f_j\c 3.Sj^IaJI jsjufc JLalUj 
(_jj| cL2j^JaJI ojui SsLflS (Jj-saJ .(j^^jljJtj^^lj (j'Aja- 1 nSj^l i4_lL^3| 4jLj^SLa 
^ *Lij^(_yJI 4J/VI 4ILUJI Jj5^ S«Lfl^jUk:VI (_^ JLi-lj(jr^ ^ .'/.80 
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. '/.30 (j^ 'JiP "^ ij-La-jj^>j^tl r-^! (j7-^ ^ri^j'^' 

5 J \l .^"aVI 3 jiitll ojui (_,lr (_JjLUI (J^l ij-"J ,^.^ .UtI jUJI (j^ '1»-Lajl 
3_ljLjj_^.SL1I 3 al UtI jj^ (j^^jijjj^n TT^l t*^ 0'-^ CjLvl^pSI Ll^^jia JiiS 
JjLill SOjIJJI ^sLLaJLi \j . ^ ^ 1 1 J i3_l!j'!^I ^aliaJI OjJjj CjLLase^ (j^ SjjIjJI 

jl iiiJ>l^ixajVI (>uj St; — t ^ »Lij^<ll jijJjj 3iaja^ (_y^ 3jalil,l ialiaJI (>u 

(j-<-a-J|jJj(jll r-^^ ^-aljiir" I III (jl£Lo"^Lj (jLs i_JJ-<ji (Jj^-^' '■->-* » j ' ^J (ji JjJ 
.3^^m CjVLsJ,! ijja JLjJjlII (_y^ /<u (j^ J o<" I iij i_gJJI 

jjij-iiA jijj (j-« JiJ^^-3 LdJjdj ^ Uj . ,.j 4^LL3 (j-l>.jijJlj^I (jl LlS (ji (jj I II 
(j-o (j-^^jijj-j-^l r-LlJl_i j-iSLil!! (jLa I jd .«L».LlJl (jSLx-i (_y^ ^-f'j' S^Lla 
3_jJbJI ilLkJI jjL.a^ J[ajCllm\ St — Ij. 3jjLij^I 3^LkJI jlJjj J>U- 
jjLj-ail 3jjjjL:a^ (_yJI 3^Li3l i(_yriJi,l 4jj^JaJLi I'l I imI jLc.j ijj>jjj («jt3 (j^ 
(_yi M-jslIIj 'J j -^11 (jLa 3_l1«JI ajjt ijic t_JJil!l Jj^l ,j^j ^sLkil 3_l!L>JI 

J 'I .^1^ 5jJLjtlI,l 3j«j;t^tt dalt^ll J \l ,^^ ^^^1^ jLiI^VLj (j^^jij JLj^JI /7^1 
r-lllJj (<u (j-oj i*Lij.^SLII JijJjjJ A JLJ-" I ii" (j 2 <iLkJJ,l jjL-ail (j-u (j-oj '3jJji 
3_jjlj.^l 5 al t^ tij 7-LjjJI 31LLj 3j I no Mill ^sLkJI (_yJI J J Mi't (>^j|jJiJ4JI 
<(_4J^T— a L^Jjjso ui^Ll^^k^ jtJJiJJ jju-cail oJui (ji iCjLLajj>J,lj jljtaJI (_y3 
j^jjj V L^J^SLj j-utu 3al t^lt J \l ,^ ^C ^l^^lj jj ,1 MitLa (j-L^-jijJU^JI r-LjjV 
L^jj>- (_jJI s^jtill (j^ •^'^3 jlj <i"iinu J J <Ti (Jj Cj^^I (Jl^Ja <ijju J J 'i ^ 1' 
Salt^lta. .,.•,11 . Lol iL^j^jjj V^^l CjUjVI (j^ l^io Sjlil^VI Ijjjl (jl 
jl Cjlj-Jii-C J < j"t (jJaLLo (_y3 j.^jlu L^Ls CjLLajj>J,lj jLajJI (_y3 3jjIj.j>JI 

(j-Lj>.jijj_Lji (_yJI l^l_t^jo (jLa dlljjj ,1 <tM j". . „VI j.^lj_o (jx. JLlo'^/I cjLIo 

«L».jJ J-^J (*-' (j-*J j'^'^ (j^l *^' l_k>^ J-* lSj'j-^' (JiselJLl ^^ju^2X\ 

. (j^^jljjj^llj (j\:a- I ii^j'^l (_yJI sUI ijijtlj '-^^P- ^ii^ ^-^J-^ 2500 (_yJI 'Ojlj.^ 

(j-L>-j|j Jljj* (_yJI 3jjIj.j>JI 3^LLaiI IjjiL^ ^ijjj>o L^jS («^j <i2jjJaJI ojui (jl 

iCjLaji^^j^ jl d_jcLu^ 3SjjI/ 3jI (JLx^I (JjJl>- (_yl^ il>-jJuo i~i I inl L^l VI 
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J '^"a 3 K I'll a iJJLLa dJJJL^j i3_ijJJaJ,l 3_jJL«JI Sjlj-^l v^jU-jJ Jjt=tli 
■IjJLjlJI 5jIj.j>JI 4^jJ (_jJI (Jj_i^jJI lIiLjjjij^ ijJLcji ^ ^■" • "'> '"'\'J* '^^^ 

(J-Sij j<n"ii rill ti^^ii ji *m 5jij-»- 3j>.jj f-iijjj ^ ^jj-'J' cj^^-cLm (_y^ 

4iLIaJI (_yJI «>5!LiJI Lai iSjjla i>-jJ 800 jj^ ^1 (_yJI |^j|>JI J^LilJI Sjlj^ 

^^ ^iJ^ '^J-^ 2500 (_gjL<jij 5jlj.jv 'l>-jJ ^1 (Jjj^^l (J^l (j-a 4j I II I'lll 

.<1jJL>JI '"'' j'-^*^ I (j-«-i^ o^^-o-l' j-^'^'-j (j-ujJ 

:iLjijlj^-L.<iaSJI LJLJUwJI -3 

^^^ 5 ij I U 1 1 3_lJL«JI 5jIj.j>JI CjLvjJ f_j\c I— cltTLll 3.2j^JaJI aJJt «_jjj 

Cj^LcLajJI eJJt (j-a 4| I 111 I II J-t-ij iSjjLijSL!! CjLjijJ,! ^^« ' «_a ^m (J^Lflj 

l^jJLv (_jJI SjjLijSL!! cjLjSjJ,! jj-»3j (j-L>-jjjLuij ^j'^ ' ii\$i (_^\ *Ll,l Jj^'^ 

(_y^ L^ljiit^Lj,! (jSUj (_ylll SjjLijSLII i^jLi^jJ,! (j-a JljJjJI liJLL&j iS-lLo^I 

i>JLji jiLal i"il _. ^ « II ,_JJl^vI (jl jUiL nj^jvjjjio^jl r-llJV <"»\l ^ I A'.ll 3 I I nil II 

^_^l_^jv (_^l J .^" (_ylLllj 3 .jIUtI Ijjiii't 3_lIL«JI SjIj^I ^J^ ij-it 3jiAJ«JI 
j_a^Li (j-u-lJ ojui 3jJL«JI SjIj^I 3^j.i (_yJI Jjj-o^l (jl i3j5la 3jvj.i 800 
V 3_jijij_iJI i-.M ^1 A II ^ 3jjIj^I JsIj-lII (jl-2 LajLj iJj^i L*^ J^jmll 

Ijjjl lil i^JJI tl^jJI (_y3 3jjla 3^j.i 800 (j-a^^l (_jj| L^JjIj.^ ^j-^ t^>* 
3jlj.:>JI jjij-a-a (jLs 3jjj.a «L»-jJ 800 (_^jLaiJ Sjljjs. 'Ls-jJ (J7^ ij^'-^ *'j-^l 
5jlj.j*- d-^jj ^ I '^ Oj^ o' 'J^"^ '^J-'-'' i>J-ifc (_5^ '-'*'-^4iS>^ ^j ^j . .. (_g jJI 
(_^l 3-jj lj-;>- Li-.a-L^ I iJliLiLiJiJI JL»-a (_y^ CjJ^jvI (_^I CJ^:a-L!l CjjI .(_yl^i 
"tji-jj 650 t_^jl I 111 Sjlj.;*- 4.^jjJ r-Liso (_ylll CjLSjJkl ^^« ' (_jJI (Jjj^^l 
jUj^JS <ll^LLa (_yi^ 4jj^JaJ| eJJt ^^2l1j . 3 ij I U 1 1 iJii^Lc LillJ I *lj^V ^iJ^ 
tiLjjJi^l JLj-uiSjl (J^Lilll Ijui (j-a ^lij .tUI jUtJ x_a(FeC12) JjJjJl^I 

(j^^jj jij^II rLul fs-c.j (3^j i(><.>-jijjLj4llj liLj^lSjijjia^JI ,_>ia^L>.j (Fe3 04) 

(_)^^Ljr"i I III (j-« •^'^J «G_LJ /oJ <~»M ^ 1 A"tl 31 I 111 I II (ji VI (J^LjjJI I jui (_y3 

.-.\t ^1 ;i- II 3 1 III 1 III JLi^l (j-a jLj>ia diljjj 'iJ>»-5 Sj^s jjJl^I ajj>l^ 
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6JLi^l 6>3lhJI LiP9J9:lXj 

*mj(Fe C13) dLjijjL^I Jjj>l^ -ilo 2^ dLj^jijjLj^II ,_>ia^U.j (Fe03) 

(-ajtljej S-uliJI S-aLsJI f_jJS tiijLlII JlJJL>JI Jjj^K q] > U ^ \t ". j i(j\j- , n^j'^lj 

i j^j(Fe C12)jj juoa- ajj>l^ ^1 -iij^j (Fe CI I )iiL'^ J^' -^^^ iJt4^ 

(j-L>.^Jajk(_yJI «m Jj5J>o jjfcCj^LcLfllll 51 r.iliiil (_yjL4iII JtjLcIl 03^ liiljij J 
(Fe C12)(_yJj'i/l ^"jj '^' JjJljJljsJI JlJj^K j_ya^La-" . Ill SjLclj O^ I ii^jij 

JLtJ .(j-L»-jjJLuij (j-La- I iiSji (_jJI tU,l (Ji:>iJ vIJUjjj^l eJJt S^Uaj ^jjiaJl (j-« 
jIjJLI rLj-J^ (>>_>. jjJlj^I J (jj-i^^l JLujiSji (_7Jlj (J^ iJc.Lij Jj.ii:aj dilj 
4^_jjjco tfJUk (J^LJltl «LiL«^ (jl i^^l i_^\ (j-iJ- I iiSjal jj^ilslj <ijjljJLuijjj,£jl 

i_a5i-i-ll t^LJjA-o (_yi (jjl^nJl (j-« aJL*- (J-Lv (_^l i^jjj (_^1 (_3-*j ''^^4^ 
r-LLiI (_jJI iS-^3^ ^ Ij-ik (_yJ5_LiiJl i_xjS^pJl d-iLi^ (ji Tc-cisljJl (j-oj n_g^j>Jl 
r-Lj-il (_jJI (^^3-* lSj^' CjAs-*^ '-rHA>-* '" ^ ^ ''' '' "-iJI—i-A il>^ 'O'^JLJ'-'^^^' 
(_>^Li-aILau LxiaJi (»J-S3 j>LlI,1 i_^ j.<j-(J (_j^l i—JLaiaJl ^^« ' (jl jl i(j^^j|j Jio^l 

.(j-L>-J|jJ_L^l |_2^il3Ll (»J-2j Cj^LcLjjJl (j-« 4I I 111 I II JJLJJ tjjiill 

t^jL^l III a fjj (_^l VI j^'i/1 r-Llaj "^ Jl iS_lIL«J1 Sjlj^l oL>.jjj Sjiim 

l^^ "s i"i a L^ cL2j^JaJl eJJt (jl VI i(j-L>-j|jJij^l «_L4^>oj i_JLaiaJI (j-a ^jljj/Ij 
tfj-A SsLiS iijj 4j1jlJ1 (_y^ .5-fljl I nil Cj^l£wiiuJ,l (j^ (—alijtj (_ylll S-i-oLiJl 
(—ijLaHjl ^^« ' (_y^ dji fO^j 5_.«_._.Utl tl^jvVl (_y3 Ja^ '/.2- I (_yJl^jv SjjjJaJl 
(j^oLiJtiJl (j^ J-^ii2 Sjjllll SJSLiil Lai . '/.9 (jr"^^ (jr'l SsLflSLIl cAi^J ^J^jlkil 
'■ ' ^ ' J'" <J'^JU'-''Tt4^' Cy ^J-^H^ "^LlO TT'-^l o' (jr^^ iS^^ J-*'^' SsLflSLIl 

tfjLji tji-3 <Jii^i£LiiiJ,l oJlj* (<s-c.jj (jSL! .i_JLaJaJl (j-« ''J^ djLjj/lj iJiiLvLjtA 

5 al U tl ^ If juCUj L^I jl S_LjLajVl JjljiJl ^ j_uSLIl 7t_L<u Sjj^JaJl 
3.2j;IaJl jui tjl iSjib^ij jliil 4jI liJliA jj-u Vj 5alUlt jji^o< ^Lm-o-LoJl 
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r-LLiI CjLSjLiLsj dj^LJcjj ^^JS>■^\ 4j . no uM 4^LLaJI CjLiiJaj (jjtaLb )«-i^J 

.•/.I2-I0^ 
:4ji^L4a£jjj^l LJL J .ajtJI -5 

J ' '-^ " r-LLiV (_gjij_Lll r-LojLjVI (j n 1 u] (_yi^ ij-*-*^ ct-^' ^JJ-'^' <Jli^1.cLflJ,l 
»J_C 1 ,1 J in t I J ■^ '" II (j-C SJljjlj i-^lj La 'LlLjjl!! jsJLA (ji j-i^ .iIJUjjjAII 

3 J I <i <tl isJLA (_y3 lS>^' SJSLAa ijJLuij .SjjjiJI cj^^-c Lfli I aiijt (Jilo -^_>*-j 

:;)M»§ jd^l tiiiliUaMil 

iLjJLa. Sj^jJlII Jlj^jJI plj-JI J^»-o Jj I T 1 1 (tU^Lo J^J (j\jvj|jJLl4JI 

(jLa I JLji (_^l S^L^sVLj .<rjVL>J,l 3^L^ (_y^ I (jl-^e-a 4J>L^I (jLSwoVLij 

(j-o Uj^ J'C i"ij ti^J^*- 4_j^Lu-iiJI Cj LlLuiJ I (j-o JjJjiJI (_y3 (Ji-JiJ (j-L>-j|jJij^l 
(2>x-ci5 (j-<J-3 . LAj-lCJ ijjLijSJI i~»l^ I ' .^tl |2j-a JljJljiJI i_^ 4jjL^jJI CjLjtIitI 
:(_jJL1II (_jJI jj i"it (j^^jjjio^l al jj-"iinl dlVLt^ 
tLJ^^uil f^ ^A^Ij-^iJI ljVL«jLLluV| -I 
Lj^j Lo^j iTtjLLall (_y3 J<n" mil jUJI J Jj (j^^jjJio^JI aI JiielLjil (^SUj 

j_2_(J -> I ' ^" (JjjJI ^^« ' (_y^ LlILs. Sj^jHil jLiJl f^j-' '-^I'^.i 1"' (j'-^ LSjLj/ 
JULII I'll'iljU. ..I ^^^ (j^^jijjLi^l <ilijij (jSjs-i liUjS)) I jLiJI (J J-J (j-<->-jjJ44JI 

(j-l^jljJLj-^l (Jl <1 <"l I nl (j-SLxJ .1— l^Lji'^l (jjiAJb (j"' "si ^" I noil «I-»JJJ 4_l!L>JI 

3j ■^"j JL^?»i' \j-it (_y-3j iJjLcJ,! SJ^JlIL! jI oLlII Cf^ ' n" I jij^j^ I '^ji 

(j-^-^ (j-^^JjJ-L^Ls . Jj^jJI (j_a Ojji (.3-^ 'La^a Jl>- SjLjLij (j^JijJLj^JI 

(jLa 4_j_Lcj i4.j_LjJI cj^Ij S^Lj/ cjIjLc. 3jI /tUb Vj tLil jLitj /?I<-ij j3.^^I1jej 
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'"' _^ -T* (J^L>-J tixAjjll jLiJI l«_o 5jlj.J>JI ijji ij-J^ tllLuii i—ij-u^ (_jJI l^jjj 
(_^lj.3. (_^l Jl^IjJ,! (_>iuLJ (_y3 3 J I ri'fll ojui (Jj-aJJ 1 3 li 1" -sJ, I 5jljj>JI JLflaJI 
l_^j|-L<ji ij\s^jjJul^\ (Jl <n"ii III (jl ij <n"i I iiU Jj^^ 3jjIj.j>JI 4 ojiill (2>a '/.30 
Of.\-a£ (j-* >i-3jji iij <iai 3_Lol£LII 3jjIjj>JI 3 al UtI J^^^c^ ^^ a \I A", , ,.VI ^| 

.3l>^i^"^l 3_lU^ 

liajLijij (_y3 4 lo<"i I iiU «LitL>J,l Cj LS j|jj>J, I plj-ii i^^^J J-** ij^3j^^~i^^ 

ij\j->J\ cjL^jj Jl_lJ^j (jj.j>Jlj (J_2_(_LI "CLiLl^ (^>^-^ >4^ i3^jJim (J.2JJI 
jjji iTil (j-L>-j|jjia^l (Jl o»" I iilj i(j.2i]l JojLjjJ (_yijjILtuJil Jj^^l jjIUj "ijJLtJI 

J^jlSjl) sl^^JI KM Jj^^l TTJ-O ALtu (JjJlJU ^£^J-U ' ' I '-^"j V ^ilLa dlljlj I III! 

p Lfljjij ^LJjj <ijr>- ("iSLaj cjljjLLail j<u^Lo Jj^j (j-<-»-jj JL14JI jjLa (jJJ JS . (^pj 

i—aj-AJej (_jj| t_g.ajji II I Jui (jl I LlIi->- (J ot"i I III! Jij^^u 3JjLia 3jjIjj>JI 4IL<ij^ 

.(jji^Vl jij^^il ^l_j:f Js, 
:^iLjjL4a5JI Si >ra iriVI A^LLb^ -3 

(j_o 1 J I iiLml l*j-^ (JS I'l" (jPJI Luj^'^l 3x.LLca (_y^ (j^^jijjij^l (Ji-JiJ 

Cj^jJI (_yi 3_jj1_4_lSL!I Sj I ii'^l 3^Lu^ ct^J •^j'-^t!^' Sj . h'^I 3^Lu^ 

(jlj>.jljJLL^I (Jl m"ii III (jl i(_jjL;LiLaJI jLiJI (j-o (j-<->-JjJ44JI T^\ (<UJ j-c^ L>ii I 
(_^L>JI J .^ . II ^ 3_L*jk'i/l 3jLc: (^ jjs! 3jj1.<ijSLII Sjom'^l 4c:l_u-3 (_y^ 
Sjuljlll aJUJI 3jvLvJ(<JL«JI (_yi 3jjlJLi<JI 3^5} 'i^l /o^Lil! Ijiaj JjynnU (j^j 

.SjjLijSIII fljoiii^l (_yJI 

JjJjj CjLLajtA (_y3 CjLLujjiLI Jj^jS (j-l^jijJLi^JI (Jl <n"iinl (jl£Lo"^u (jl 

(^ 3_ljLj;_45LII 3^LLaJI jlJjIJ -dUjtIoil (j£L<u <^ji^j .3jjIj;^I 3^1iaJI 

. jj^^l Lj>L>. 

4Jjj>- cjlJl£Lol j^jj jLiSOlu ' . 'Ii-->"j' " 'y •"'■ "■•' (j^^jijjll^I (Jl <n"ii III (jl 
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jj^j cjLJlj^ f_^ «g1jju ' • I ^-^"j cdJi (jLa cjIjLuoJI (_y3 jj^j^ Jo»" . nj . n 

aLjc^*-! iIjI j CjLJlj^ (_jJI y-l " -r" I II jsJLA (jjjiJI 4_LLiC (ji J-i^ iCjIjn i nil 
p-ljJLj 3_JjL2_o ij-La-j|jJ_i(jll (2>« fO^?^'^' SJls-j ^_y^ 3al Ull 3J^ i ij i n i ij-J^ 
(JliLS^LiLaj (_y3 3j.a^ J'C Mij V JiS (j^^jjjj^ll Li>*- O' J^ 'L?J^'^' -^3^J-" 

liJLuk (jl j_lC. 1(JjLj jI jLc. J'C Ml t (J-l>.j|jJlj4JI oj^ (jlSLaVb J^ (_yi^ 
(j-Lji-jljJLj^JI oj^ ^ J I ro S t J Jijlj^l (2>« JjJlJlII L^ (jjjjtil (Jj^l d-Sjjia 
(_gjL«_L^ i_j^j_o (j-^ *jW^ J-* ■Xjj^ij^jllj I HYDRIDES iJliI jLjjjL_ui J'\ mi i 

jl (JSL-u Jl jLc. J'C i"i t AJy^ il^u^juus i_^i^ i_JjijJI (_jJI i^Jjj JLJjjLjji J's i"i t 

3 ij I u 1 1 cjLJlj.j>JI aLjo-I (JjJ-Sj (_jJI t_g.ajj I II 4JI 

i-Sj^Ji (_,-l-CJ (JJljlII ij^ Ju<iIL«3 Sjlj^l (j^ 4_L<i^ 3^^^! C3-'! lS-^J:? '^■^ 
(_yj| 3jvU>JI 3JU. (_y^j i3ji<u(JI tCoo i_$J^ l5 JJI JaJLiaJI Sj-aUtJj 4jj.jal!l 

(__>iaj^jilLj (»j-2_i (jl (_^l r'Lj-jtj jjjjLj^JI (j-« sLi^^LjtliJi I (jLa (j-L>.jji <j(jtl 

(j-L>-J|jJj^ll ^-^1 .^"i ^1 jjLs I jjj I Jj^l aLSII (_y3 iJjIuLiJi (_ylll Sjljj>JI 4jj;^ 
jLlI^ ill (j-ULJ UJl>.1 1 jlj i(_5jljL>. ij^-iajj (J^JSjUj CjLlLi^ ^ ^ , >>"" ^_u2^\_^~, nlj 

^ -«" T L^i (_j_L«jiJ 'J li I" Tc-a Sjljjv diLj-jJ L5^ (J-o-»^ *=! li 1" '•^ I CjI JjjJlo^I (jl 

I j 'J ' (_jJ^j^l jl I 3*ji"^ ' (j^-AJ sLlILc 5jIj.jv CjL>.jJ (.3-^ ^ij'j-^ j\\ ,^n 
(j'\ i"i_i L^lLsoj cjI jjj JL14JI (jjSij cjLilftx. » '^'1 i«u^L>JI jsjui jj^ A \l A", , ,,\i I 

4jjLjjJil Sjljj>JI ^ u , ,,\jt I j^j^-«. I (j£L<u (_j^l .-<! ^j ,u"ll jj^ jjJljlII liJLLifc 



1^5 



6JLi^l 6>3lhJI LiP9J9:lXj 

(_y^ ij jS" I r i U CjIjLuji (_y3 Jj^jS J <n" I r i jl I I (jrt^ J J J-J^J I (jl j_)Iaj "i l i i 1 J 

j J ^ -» " t jLjjJi_Lji J "C i"i I (J-l>-jijJLl^I (Jjt>- J '^^a yl (j-o (jj^ 3JL>JI oJui 
«LJ_<j_j.j5e_a jLLa_>.| 4_j| (_^_jIj L^e-ll J (j"A_>. j)j JLi^ 1 jj-* ^JtH^ *^^-**^ ^H^^-^ L^^J"^ 
(__yo^LjeIL<jil (J^-l (j-«(jSL!j i^llo A jL^ Cjj JL>. 3JL>. (_y3 ij^j>-JjJUL^\ f^\j!l>.\£ 
aJ~Jt f_y^ (jLS_aVLj (jl iSjIj.^*- (_jJI r-LljE_i LLiLs JlJjJlj^I jj^ (j-L>-j|jJLj4Jl 
(jjj.:a^ (_y^ (J-L>-jijJlj^I 3j-^ (j-* ??-J'-'^' ajL«JI 5jIjl>- Qji A \l A" , ,.VI 3JL>J| 

.Sjlj I iitl 

(_y^ lii! jiSj iSjJj^^l Lj>Li>JI (_y^ <dUjLl<j,l jLlj (>evjjjaji (JSLiiJ i4J>i- j! 

.4j^jGJIj JUj-uJI CjLlU^ 
j.al i<i a (Jjj^^tlL) Aj-^ I U j I iiJ (j-Lj»-jjJi;L^l (jl (_jjl (j<-il-re-i (jl LuSLxjj 
j_j\c 3j_u^ ^'j-*:* J--'-*-y _5-*J i4^l-taJI (j-o l£>^' JI'C i°iil (_yJI S-Lt^ioIaJI 4^LLaJI 
LLSJ , I j,,.^". 5j.^_.Utl j^l i^U (_yk:j LJL^ 3 U ill II 1,1 3iil"i-^l Jj^^l f-l>il 
(_y^ (j-i yjj ' J 3 ^ ^ (Jl <" I III ij^juus LlIu (j^ "-r^ri-^J ^ 4JL3 Ijuk^^jj (j-A^>- 
CjU.jJ(_yJI r-LbeJ(j\^jljjLa4JI r-LlJl (jLa Lblj L<i£^ .3^«>Lo^^'i/l <rjVUJ,l 

cjLLije_o (_y^ ji 3_jjIj.j».LuijSLII iji! LlLwiJ I (_ya cdJi (jl^ tljjj ^jJLc Sjlj.:^- 

isLLaJI ^jic jl i^jlJ-JI Jj^^l (_yi^ (J.«jljCjJ|5sIjjj, 5-uLij^'CII 4^liaJI JljJjj 

4j^jGil jj^j^ (j-La-jij^tj^ll aIjlj-" I III S^^SLa jijjaj V LiJLa LLa ,j^ .3_i i no miII 

/aJu aIsJlIII q^ 5jJ;<Lu5 3jiiio Mill ^aUaJI ^Ijijeli^l (jlSLoVLi (jK lil >Lio 

y jl JlJ^-jUJIj oLiil (j-La- 1 11" S (_£_)j>-i CjLiLiLaj (_5i^ j^^l (j-oiii j ; 1^ '^ 
(j^ (J^i 5jlj.jv 'Ls-jJ (.3-^ lSj'j-^ J"'^-''^^-* J-^J-^ L^i-" '"'1 ^j_'l-^"ll jsJLA I.I U"" 
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3_Lj«_j_iiaJI jjIj^I (_yJI *>=ti!l J.^a'*^! (j^ AJla (_yJllJLij iSjjlo AjvjJ 100 

CjL2_Liiaj (_y3 LLo j_uSLII ^Jljj ^^J.xJ i-ij;t>- jL^J lJj>^J (a:a^ (j-o 4_l!L>JI 

^^iisl (Jj^ jl-^i '^ i(j,<il<ll (JLpJI ^ — i^^i i_jjls jjkj i(jj_i3 (J^^ (_, 1 11 tj^l 

/ajaJI J 'I '^" i-alj Ml III (JLs- (_y3 4^LLaiI j i .^ i^ (j^^jijjj^ll (_jj| qj^ (j^ 
(JLS i4ji o»"ii III )«-iiJ (sJj Jl*-1 (— i-iiilol Ji^ (Jji^^jJI (3^ («J * _■ U 1 1 I J joJL«JI (_y3 

:((cLxia_aLiJl 5^^Jj.j>ijl » ^ '^'^ ^_^ 0,>:i^ 
L^l i(<sj(j i«m S (Sja^ ijjLui (_yijlu V (j'A.a- (jjjLJJI ^jjTji II (_gJLll Laj» 
(J-<^jijJl_l^I (jlj ijij^j^ La I-05-J j^JLJ-" I II J I II «UI (jf jS"ir I i^LSjo^'i/l 
"r'J '^ 'Ij 5jlj.j>JI jj-a t— ^3 ^^ ' " ^ J" j^ '^ o * Lbl^jj-u_u ^j"^ ' iiSj'^lj 
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I 



i LL^j^ Ttlajj/ (_,lr (_yJL>JI I^K I'll I SLpJI CjJl».j Li 

^^ jj,l Mill 3_I0 i»i j^JlHI jLLa tjl iri'tVI liJjjl J^j 
JjjJllj Jj)-I.l Ljlji^(_yl£. jlj-Jlli-uLjJjWlJ (jlj L^J^_^ 

J Mijll SLl>- (_5i^ j_Lj£jl (J no I'lll j_uQ] sLaijjjj 

Uj^ I". K Ml L4JI Jl>. (_yJI J-i^j L^ ^LujkVl (jLs 

IjuLLa t jj'^ t"i^ 1 ( tit ^jT^I (C-a 2I ^^* * tJl) I JL^ILs-A ^j.^ 
^«_aV1 CjI JLaILt_a ^_^ ^j n Mill <! j i^t ■*■ ' >>""j Ljjjj 
lIiJLjvj 1 <il'°l il i(_yai3m L^l^ (jJI LjjJaJ ^ Laj^ 
j<s^ alS 5j_L«ILa SJlSLo (J n«i Mill Jaju joJ tcjjQJI (_y3 3^1 
(jJjLsljJI (jlo^jvj iJj-iJI l5-^'j i"i "'"^ I n (_jjJI 4jitL>JLI 
(jTj-SJI (_y^ 'J-2-1J 'O'-^JJ-^'j o'AJt!^' (S-AJju (j-oj 
J J r <lJi I— aj^J A^ I nil 4 jlr /ajjkljjl 3 ,^a /<u^£LII 
i(_yJLjLj (jJLi-JI SjL^ (_yJI (^JiI^J o' J:?^ (j-ujuiJI 

(_jij ' '' J^ A^ Mill <lji^ lJujiJJ ^ '^"^ (_y^ Ij^ LiS 
.(jJJi^l-jji <tJ l_x£I^SLIIj (J no Mill 
(_yl^ |".<J I nl i_^\ 5j_ljSJI d.LOJk'ill Ojijfc (3^ f*-' 
"iiljjlj (jLcujVI (j^l I n->-V <ija_UJ (Jj LL^ (J n Mill 
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^ .'"j " JJ " 3 O ..^Utl Jl^jvi^^jjuj A '( I rill ^j.^'ar a\l"-^lj jl j^tlj Jjltl'a 
i<ijLL>- Ja-fljj (jLcujVI J^^J (.3-^ iJJ^^I CjI j (_y3^Jjj (3tHJ ij*^ '"'.' (J 'II Milu 

(jlj (J no I'ltl 4£j.jv JuL^j^ (jl ^ J I ' >■ -- 1 1 J.^»-3 JlIo jjLtujVI (JjLJv J^ia til! jjj 
(_j_Lc L<fcj_LjG_5 djilHiJLI ^j .^Atl (_3jju jjij 4 J I no Mill 'J i I nil (J^is I _M n-rej 

.4jLt>- 

j_lS_pJ ulj.xll 'ill Qt'li nU 4 ? U"l U J Sj^^jiuil (jjjJLL4i-jI 4 '^a iJjjlS LlJjJj 
(_y^ (JJJjS|j_Uji 4_CJJlA M>^ "^^J-^lj C5^ -1>" (J^iajjial (_5i^ (J no Mill sU-iil 

3 al U It jjUujVI JUjlIjjjI (_^ JjG (_ylll CjljLiVI (_^jl (j^ A.3 212 aLc: 
pi < uiy] ui-a^Lju^Jx-i 3^jj>_aj d_ijiljj (.3-^ *'-9J '=^Jil'' ''-^J^^ 4j 1 n I'lll 

(jLj J 'I .^11 (_>ia-«-J Jj-2jJ .Cj^jJI CjIJ (_y^ 3 I n'CLjJI LjIjJiIj (_, I n Mill 

Ct- L LU 4ja- t n \ 4_L« (_^jj ^ «LjI ^>-^ 4^^^jj>J.I ul^^l (J^^^ uLlS ^t-tlaj (JjjJl_lo.:*-ji 

3 » Mi'l^l Jl t'l ml 3_lJLSLoI liJjjl Jl3 ,jj,jijjii.jl ij\£ \'^\ (j£L! idili 3^*^^ 

«_£j^ J-i-*-^ 4Il£jJLAJ (jLtujVI liJIjjl (jLa i^j-X^ ^jU , ,.l |_^|j.jvV 4j I no Mill 

^uQlllj ^ t n t"ill pi t Ml VI ' i^j '^ ' '■ Liljj ^jj^ Jri^ tj-* 4 ■^' '^ * Laj (j_u_o-*^l 

J^-JlJ)) j>LjII Jj^ 400 aLjJI (_y-"3^ (jr^ Jaljjjjj (_yJlJ3jJI i-ajMiljiill Jla 

(_y^ Lol 1»1" Mill (_y^ sLujj^jJI <JllL^J>.|jJI Cjli Cj^^Lill 3'jD CT^l (J "1 Mill 4jLjii 

' ^^ ' "*>1 3-5^J L>"lP' l3_J^ ■■' 'J 1'' OJ^ (J n Mill «L«jIiI jLxji^ (jLs (_ajj^l 

LjIjjJI ijo^l JSLjiij Sj^Lill tf jufc jj! j^l^lj .« J>UiJI o3^ c^\ iS-^}i '-«-* 

(_yl£. aji i^JJI 3jMio Mill 3alUlt ^^jlinll i| jieljjVLi i-ajJU L<4^ 3jmm\PI 

JL3J (_j MIO '"^iII pi t MlVI jLi-iL^^^-Lij 3t_a A^^ijJ ^JS t"i ) CJ^JluI ^ ^ 1 ' ^" jjjjL_ut 

(Jj-a-flJI (_yi 4_La A \l A~ , ,.VI (j-SLxj tfjjjaj si" Millj (—fljj^l (j-u La ^ Uj ^ . .. 
.3j;Ij^I ojliil JjiSlI jUJI Jj-aiJI (_ya -iLSt^J (jT^M'' '^^ -^jM' 

IjJ^ j^l oltll ij\J (J Jl>- Jt_Ltf3^_a jjjjJlJ_0:>"j1 4 '^a ijllj o"n nl (JL:>- (_p Ct-^J 

(__>ia-«_i (jl il i3_jlj|jJI <lja_i-3 (_5i^ 3*J'^"^ 3 ""' (*^ '^^^L)^' JljjLj/3| (ja 

(oJ LdJj^ njjji.i J 'I '^^ (_y3 Lfc^j j^ (oJ Lo-Lu I jjii cjjLii ji^ jjL-all 

3 J Ml Ml II iaUaJI aljLJtljj/l (_y^ aJl^ |_^I Jj'^^ 3jieJjLlII jjL-all j^J3 
(jLoj^l »1 oUII J-a-l (jl (j-* ^^^-^ l-* »1 i I II nU 'ijjjijj'al 4 .></;'1i jju^^ (jT^ 
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Lai '^ ^ '^ '-^ ' '-^ ' "^^^ "^^ J .^^ sLJjl (jjjjijjii-ji 3jj.j>o SjLcI (JjL>- Ji^ 

S^ij^l CjLSjI JUJl:>0 (ji (j-O cdJi (_,lr J Jl (J rljlj l(j->-*llJlJl,lj <_!JJ(JI si oUll 

(_jj| Ljj_li_ij (_j_o^L<jiVI (_yjjj<JI i_^jL«j>Jil Cjl^pJI (_yJI LjjJoj jl (<u iaLu^I 
j_lJLj )«— oJ SjijLtuJI «LjjL;LiLaJI 'Litill ^«-a Lo^LlLo (jl£ 4JI IJJL>-^ d , ^W ,^^ 

djLjJllj S^JJLA jijj (_5i^ ij'^ lS'-*-" J-*'^' l<ijjLjij (_, I ri «1 I'lll p-l< Ml*^! Jaj-ajji 

. LijUlj (J no i"ill 4£jjaj 

«-j| mil OJ-2-" J-j'j5 (jj-3 ij>^^ *>" 4-i-ni.o.L"aJI 4^1iaJLi aLoIaVI jLc: 

(j-O 4_OJ^ jLijV <_!jLaJLl (_jij_LS i_yJJ-X-LM Uul AL£ Jl^S I Lljljjl (_5-^ Jjfu^ 

3jaj^ i^Lu^ 3JjL«^ (_y^ liilij 3_o.U.jJI LjIjJ,! JUji1<-uI 3 1 — Ij ■ t-^iiJI 

» ' ' ^ ' jiLSji (_gj (jj_o^L<ji j<sJL«JI (jl Liiajl ^^J J^J . (jjij-j-oi-ji ^ '^'^ 

(_, Ir 4-l-ni.0.L"aJI SjLji'i^l JJ^>1J (»l3 il ^J.Lij.o.L"aJI ^sLLJI (_yi£: J.OJU Olj-StLja 
slj.^1 JJLoJlj (J n Ml II 4 < Mil jjjLj (Jjl^J 1>LI,IJ Lu)->- «^l4-« ^cS-x-a «ul 
«Ja-«Ji 3_ol_«JI 3 I n II (jl j_L^ .Sjj^LJ JSLio (_,lr r-jL>JI (_yJI iUI jlSJjj 

(Jj.»- j^jJu CjjIs jjiii^ jtjLxJI (jj-i!l (_5-3 '-^j->- (_^^ cjVjL>J,Ij t_!jLjtlII 

j^i.o (_y^ 'LsoLLII SjIjjsJI (Jl o<"ii iilj (J no I'lll <ij(-<Iil j_iS_pJ ulj-ll aI JLJelLj/l 
i-d-Laljj I nllj (jjiLial J j '^1 vJliVjLa^ •— 'J^ MJ'^^?-^' oJ-A (j^ lj-*J i(jjL«Ji,l 

(Jl o<" I III S^^£La LiJIjLo 'Ul^^jj LLaj . \jtju^^ j^jjLi^2l\^ (j^LaJJIj jjJijsJIj 

j-jisLsJI LcISj (_^ JUji1<-oVI JljS (j-uJlAII ^jlAj^ SJ^jJilj 3 in^UJI LjIj-11 

• Lua^ LjjUj^ (^y^ ^jjjjl iLaiala f_^ JL»-jjij i(_, i no I'lll (jj-iill (<u-uiJ i_2jjijj 
,cL<jiSL»JI uljJll (J t~ I njlj SjAjill Cjlii (_5i^ '^^^'-"Si (j-il-«-ll J j '-^^ 
4 J I n i"i II 4^1_LaJl aI Jiir" I nU aLoILaVI J o'li III J ■"■■'- (j-oliil (JJ-2JI (_y^ 
(_, in'tj-flJI /aJUJI a\1 JlSj i3jiiio Mill (jlj^'i/l f^jus^ (_yk: Jj^jlJI j-jilj-ulj 
4 1 Mil juSj^ ' (j *^ ^ (^3^ ^.>:i-*-*'^ ^'.>^ -^^^ tj-* *— ^L^ tJl>^ ^LtiuJU (j^^ 
.51 -19^^ 1 1978 lO'-h'-' "^jLhy 'i^j-*^' sUJ^I J'*" lAjjutriuM S^LkJI .Ji^U. . A(_,i.iji'^ (I) 
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[j-ll I ri II (j_« J-i-JL^] (jj-3 Q^J-H-l cdJi JJLJ (»L£j i5Jl>-Ij SjJj .J^'^-' (J '10 '"ill 

60 Jljlj (_5i^ i_jjfaiJI (j-« (»3^ tSij-^ d"u , ,.lj 1 p-LLijjj/l Slj^ 160 (j_« '— 'jJl^ 

^ '-^°| 03^ (.7^ 'j-rj^ VL<Cl>-l liJLuk (ju <ijjj.j>o (2>« 0_J^_W /r"~i'"l '^J ' Ij^ 
* ' ' ^ t ^2)jjj>.l »1 olr (J^ [j-« L^^>^>-i Cjj/jLje-a t-lij^j i«L;t_jj;t_uo jjjjJlj_4.:»-j) 
(_, ' 'I'tj-flJI (_,<lnll aLs 1747 aLc: (_y^j ij-iIaJI (_y^ l4lUjtIl<-ulj 3j"iomi (jlj^t 
^ J , ^ ^ 1 1 ^j_a 1 /;" U , ,.lj t j2>^Lx-1 (Cj-u I I 2 LAj_La_3 i_L) «Lj_uJl^ * ' >^\ ^ m < "IS 
Lai I JlJJljsJI j j '^1 Sj^IS (jr^j ^iA" ^J-^ ' ^^^ ^ 1 j 1 5jl>»- S^J-i (.3^ 
^ J , ^ -- 1 1 jj_a d" U , ,.lj I (^^Ix-l I J "I <l Ml Uj^ )«_u^ Jlia <:Ujl^V (_^Ll<ijSJI 

Ll^-^^jSj ^_y^ 5JlJJl>. dllj^^laj ^j .^^.^ ' j ■"■ M ^<^ J .".^ «_j_uLjJ1 ^jj_^1 Lai 
4jlj-3^l pj.U3j_4J aLaj-AVI jIj_4jjj<I j<ii:j il i^j-Lo^LoJI ^lUaJI aIJlJcIjjI 
jl TciJiijI j_^lj^ 2 L^-La ^ Ar."». rt /G_j_aLi-iaJ ^ JLSj ^^^^ »l oUII 7-L>tJJ <dj ' 'I '"ill 
^j'^-ill f.\ olr 4_ilr jLo^l I -T* i—ijijej SjjjLa- jl^f '"'J S^ ^'^'"' O-^^-*^^ J6''^ 
' - 1 J j 1 1 (j_* Pj-" (_, "10 I'll (j>^ » " ' ^ ' (jLuU'^l (jUL«JI aL^ Jl^S i5-ajl I 'ill 
c.|j_iJ| ^^^ (J-SHJJ (J 'I I'lll <ijLjIil (jl (_y^ JiJJijsJI jjjl-^"ll IjLA 4_L0jkl (j-oSjJ 
i-dJJLij .(_gjLa liojjij (_yJI r-llljej MJLs (Jjj^jjJIj (JjijsJLi 5jIj.j>JI (JL2ILiI Laij 
)«_L4J Lo-iTy dii-lj (_jJI jLiilu (J '10 '"ill ^jLjIi'il TT ' 'ij fj-flll OJ-^' '"*-* O"-^ 
(J-OJijjjjjj .(_^jm Jajj^l <-jLj^ I.J' 'It dilij r-jL>JI (_yJI Jl y.'iVI j2j^ 5jIj.j>JI 
iIjL«.4J>J,I * '" ^ ^ J . '--. I -«■ 1 1 I \j , ^ ^ ^^^ ^I^^JI (j-a 3x.j^l i_xaju^l Ll>-^jJSj 

Laf iIjl^ J jl '^ Sjlj-jjtJJ L^jIjl^^ (jV IjJaJ 4jJL«JI S^LiiSLII iZiV^ 3j"io '':ill 

j_yjj^l (-jjLaHJI (_y3 (Jiu^J JlS^ J I'lir «_<j/Ll!l (jj-^' oJl^Ju (_gJL!l jji.^1 jjU"tl 
jljj (j^J (j-*J iCjWI jjj III" I "Jj 'MO Mill 4^LLiJu (J-OJ>J (_gjLJtJ ijij-x-a » '. . ^ 1 

^ J "i"i 3_jjLjtj cjVi » ^ . ^ I iL^ i_gJLll jjij^ i"i ' 'I'^jl /<sJL«JI i—jjLalUI ejjt 
cuLJuaj <ij\£jj>J^\ aj^ 3_lIL«JI SjjLi-aiaVI 3iiK"ill o^ j^ i3j"io I'^ill 42LkJLi 

c-l U",,.lj 4jjliejJI «Q1| (jl^. ijlil^^jjlaj * I j^ u jjij^ a l^ j i Ltjl I'l "1 il a La I ljL>. 
Vj 3 I J I 'I iJI^lS L^sLflS (jl j-i^ Jalj ^IjS I , 5 JjL«_j La ^ 1^ '"' 3 li jjjl-^"' 
iJj_iLS (_^j^f g| J "I i"i 3_jjLjtJ CjVI » ' .^ I J-^rh" (*^ lill J J^J • "/•3 (_JJ-«IO 

.cUuLLj 3J| Jji '""it (»5-2j Lilj.»-I 

CjLV^I (J-a (j^jaiSj jl (J3^ ^1^ J ,".f^ 5t_j_uQll (jj_^l (j-a^^^t>-^l ?*-J>Jl (_7^J 
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(j-oj i(j ri tj i" i I I 4^j.^v 4juUJi, (_gjjji^ J.^'^-* J>^ Jj'^ ( _, " 1 i" i x-oja^ ^Lb 
LLajj ^^ ijl qt'iiiiVI xjLii (J no i"ill aSjs>- 4juLLo i_!^LjiI (jl ^^jdu ^Jijsjl 

jjiLJll pbljiVI (j-« Jjii'li ii"t (_7^lj *>^->^' '^J I no Mill CjL«jij>J,I (_y3 dj-oLJcJJ 

(_gj_iKJVI (oJLlII LoI I Li».V Jj.^A'll ■ pjjijji,l I juk (_yJI 3j l-^"'" "J i(j no Mill 

t4j I no i"i SjjLitJ CjVI ^Lcj-i I '^_'i aI^ JLi^ ' ' 'jl^ (_y3 (j7h<j (jlS (_gjjl i(j.u^ljl 

5^_flj £<"»■,>> rt ^Jj^ t"i" JJ-* ^"1-^ ' "Ij * t2>^»-4-l ^ I no Ml (J^^?-* ^ ' 'f^ (j-« (3^"^ J^J 

. da I ji^Lp 2 
dLb Jijjj*. Jj^ J ■'■■'- x_uLlII tJj-2JI jj>-lji (_y3 »l oUII 'j j-^ lJi3jjj jsJ 
'" ^ J. .' '^"j c_<-jJL<jil (j-C tiiJtjJI (_j^ ljJL>-l (Jj "Jj Mio Mill ^jjUtjJI CjWI 
(_y^ 3_lJL«JI e\-jX\ (_^i^ J J , ^ -^ 1 1 J jLil J _^ U ^" t jL^jv ^Liil j<u JlSs i5jJjL>- 
x_lj_o ^p^ 4700 j_La_SJkl d-^l I n a iJjjlSj '(_,lj Ml"' (_5-3 (JjjLLlILji (JjjV <iJJjLa 
-" j 1 1 JJ U". II LoI i3 Ml Mill (»Lj'^I (_y3 <_J JljlII *m (j-« >^ i—flJI 23 7!:-J-ijtJ 
sLij-^SLII Ji_lJjj Jj-»- (jjjjj/J L^-a-jJa (_^l 5j.SLiII j^ J ir^-»- (_gjjl jji.^1 

3_Jjlj.^>JI <IjL^Jjj_ll (J I <"l MlLj liJJjiJ "^ J Ml Ml II '^ < Ml 2I (j_0 Sj_<I/Lj_0 

cuLa (j-ujiAII j^ (_yJI r-jJijJ,l (jT^j-la Ji^' o^J-*^ U^^ -^1 'Thermocouples 

(j-o 3_lj1_ij_4£LII 5alUII r-LlJLi aLoIL&VI jii-i (2>^ mhII OJ-2JI ^Ij-J J-« 
(_,_& 4jjIjj>JI <IjL>.jJjJi,l SjjjJa (jSi (<sJj 1 Ijl Mi'itl ^1^3:^ 3j Mio Mill ^al Ull 
jJx-fa (_ylll (JjIj-cuJI aIJi^t'imiU IjJL>-I ja^jl (Jj SjHill cdJj »l olf I 3*.'"'^ Lr^' 
i*Lij.^SL!l JjJjJ (_y3 j<u (j-« L^l ot'iinlj nj Ml 1 ^ ' ^ ■-'-»' " Sjljjv CjLvjJ ct^ 
"J J Ml Ml II CjLjljijsJ.I djLjLila (_y3 J_ji^ ^j ,^^ j»LojjkVI \jJt i_t>-Li^ Jl^j 

3_»_il x^j_ojtLjJ l-c:jjJ;< ji;^'!^! ^jImi'i^I ^jt 3 mi'CUJI LjIjII c^l^ (jl jj«-l3 

cl!L«.0^>J,l JQaJJ ' jj_'l-^"ll j-J^»- i_^\ ^->l-^ • "I I <IjL«.o^>J,I C^ii-jH^ (J no Mill 

(j^ (JjjL^'^I (_ya Qi^^ ^^ Lilli 3 liK a ^>J^J »_;" '^"11 3 1^ Ml L4JL1 3^1. — II 
<iAJ^Lo ^—''1 '-^^ (_gi (_gjLojS ^^iiij jl Jjjji'ill (jyULi (_yiLaj "ijjJijLA t^sTjiOm 
j] ^ ^ <U * (_Lai_a (^jJlJLud (J:>.1^ ^ "^^"^ '^ /^-'^J^J <dj t n o i"ill CjLal Jl:>"i t n^Ll 
Cj L«_o^>J, I (jLoj_<ij lS>-^ J oW^^rL>-*'^' ^JlJ- "i Mil Jl^j ir-L^vjJI (j-« J-^^ 

J^lj Ml II J_LitJj (_yi L^ljLJtJjJjIj 3 J MIO Mill 3lLIaJI J-J-0J9O (_y^ 3^1 II 
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aLc J< i':it cLu\£ (_yl!l 5-ulj;^<tl SLaliaJI JoJjj uijUajc^ JjJLill S^LLslI,! 

g< J t fi Ml £<'»■<>* rt ^j_j^l *LLu 1912 aLc ^_^ cLjSjj-al ASjuIu 3t_a ^jLtHJu ^Lajjlj 

i I y II t (j-^^Lc (2h«^^i»^l (JjwLJ (oJ 3Jaj>J,l (jl ^^j£. iJalj jlj^ 45(_yJI 37 3j>oL(JI 

.(_jjj'2l <lji,L«JI l_!j.J>JI (_JJjIiJ 

3 al U tl ^loir"! iiiL £j J -1 ~ /; j «I_«_L«JI JLs-t (j^JUJI U>SJI CuLlu^^ (j^ 
4u^Llm1\ i>[jX\ (j-^ <-^<->-<-:lI>-Ij (2pi I iiUj Cj^-uil diLALalLa tl j j 1" 1 4j i no I'ltl 
aLoJLifcVI pi I ii'il CjLLlj^LUI jJa£L J(j Ml Jl^ i3j I no Mill 3al Ull . I j'^'a i"j 
J_LJI I j_ifc ,j-3 3 al U tl J \l ,^ ^ jjl tiilj oWU^' (jr^ 3jiiio Mill olJU- inlLi 
3j vl .^".al 2uaj\ Jl^Jii (oJLlII (jl SjjiLliJI o jui jLiiilJl (_,lr Ji^L^ Lx^aj i3Jji^ 
1 ^ a J -^ V I j>Lj>oVI LoIj .CjI—Lu^QJI (JSIjI (_y3 4jjJ -^ U . ^ I'.lo mi sUljjiIj 
Lgj injj III II /oJUJI aLs Jl^^ lA-LLo^LaJI ^sLLaJLl Cj^^I ^IsjJ (_yk: ' ■■^"'1 
tlLIi Jlju 'Ltjjj 'T'JJJJ (_3-^ Ll»- jJjjSLlI I J-^Ji-o (_y3 (-jjLalUI ^'■^' ;' j.xJ3jJt 

3_ljJLj i_^ L^iojiLu^ li'J^J A-LLu^LoJI ^aliaJI (Jj-SIj-u^ J^jv ijJI JiJl JLo^l 
3_iJLiLll t_!j.j>JI (ji j-j-^ i(j-^^ '" ^'^ S-lajjj 5-La-l I nil oLII (j-o cjL>.LlI».VI 

3al Utij .U A'.tl J ,^r- j<JL«JI J^i-J dJJi Jju I j « "m t JLa^l aj^ I Jl». C^jjIoj 
.3jino Mill ialiaJI CjLaijf J->-l>i (_yJI (Jj! Lx-a 3j.aai-jJI 
ii^jGJI ijJs: 3j I no Mill iallaJI AljLJejjjil ^jaj oLLu>liII »l olr j>Uol (jl 
La Cjs^ r-j jJj CjLiLiLaHJI ojui jjl cdJi dj^Lv 4jo i^i i 1 1 iTi'^j oLJll (j"^ ' ""j 
50 jjLjtIJ V (_ylllj 3 ,>.^^.:ll 3jlj.:>JI CjLvjJCjIJ 4jjIj.:>JI 3alUtl . i_2jj(j 
3^LLaJl aIjLJ-"! Ill (JL*:*- (j3 "ijJLt^ cliliLiIajJI j^\ (j-a (_5-Aj iSjjio '^J-^ 
(_^ f'-^lj (J> Ml,' LuLui I4J1 o<"iMil (JjL::^ i-X-4 Ll>-^jJSj I jl j ' "Ij 4j I II Mill 

.tTj^^l uljli 

(_^LLiJ (J 'r^ JJ I ^ "»■ rt CjI M I n O'^JI (_^ 4^LLiJl P^jIdJX-I a I 0" l^^l J 0" I III 

3 < I iilj jliil jjLj Loj^ I -1 jl (jl^ (jLjjjL*. i-.l .^^ LdJj (tt^j-j (3^j i(_yX-ijl^I 
CjUjiihIl J^4$j-Ji,c::^lLil l954(i.UJI ,_yi£ .4j.ui.o-iJI S^LUJI (i^loiel^l ^ 
pLijiVI (jjjjcllj i»3-2j5 (jj >lji iill (j-« * ' ' ■~'~ (_j^l ''ijMio Mill u^Ljtil L^a-QJl (j^ 
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i(_j-g:l ;U.^I j^ Jjl 4^>LLI ,2>^ 1958 jiLc: (_yi (_y:Liij^l jUoVI oMc:! 

(_j-ILl-aj I ri II jL>oVI 3 J ■^"' (Jl-<Cl>-l lj>»- ^^^i>«l (^ Sja-cb jliil l_gjJI J^'i/I 

isLuiAII (jiiiii (_y3 AjLJ-" I riU (_yjjiLj/'i/l 4^LLaJI J I '^" L4Jl(_y3 «LiaAll CjUejI 

(_jj| Jl^j n_gjjj (J-cLflXJ S-uLciiAII 3_i^jJ,l Jtjjjj 1 mm" I III lil x_iLaJLi \jjt 

(JjLjtA (jlj 4j^L>- 4j I II i"ill u^'LiJu al <i"iit>al Sjuj f_^l (_jILi35jaJI CjJijsJI 
(j_aj 'JL^I I J-A (j^ 3 J <»! CIjI j (j^ (<J 4j.il i,^"i°iVI t_cJl_jj>Jlj 3iiK"ill 
aljSlI »1 oUII aLoI 4j^j^I «L>-uI (_jJI -I 1^.^11 Cj^L>.j Cj.il JLa^ jj-l i_jjL>. 
CjLajUU «LloS(J-* -^'j Lx-ia^^^, I no I'lll P'IjljIi'^I (j^ ^ J I J ' -^ ■^"j djijjilj CjLjiIjJj 

.3j.uiJtiJI aiLLJLi Sj^UJI 

3 al Ull JljJjj (_yk: dil j Jjij 3-Lni.o.L"aJI ^sLLJI CjL=tj| - 1^ « " 3^>^ 'J^J 

Jl <n"li III (ji (^1 I jui (j^ I I J I nil .ijJtJJ i3_(SL<Jl,l j3j-^' 1 M", ^ /| I 3^'il .J j<ll 

I j""'jj 1' JJAJJ 3j'il ij j^ll 3al UtI (jV IjJaJ j-t^lj J's Ml t pLii j^ *Lij.^SL!l 

3 al U tl < 3 al UtI ^ ij>i-l JKjil (_yJI 3Jj^iii; L^Jjj^ (jl£LoLij 3< iiiljJI 
(Jl Kit" I iiVI (JjE.a (_y3((3.fljlij)) 3^ lis ijj^^l <Jlili(_y3 (jr^j '3jSLul£LJ,lj 4j_jIjjJI 
" .'J 3 "'^J-^ (j'^-^ JljJjIlII «LLi::tA (_j.3 J .^-- I 4jibjlli!l ukjul (ji (_j_UL^ 

(_y.3 "LlII tj"'.^ I n't jl CjIjJJjJ,! (J-Uuij jl S^LloiU L^l <1T~II III (j\S>- (jjljjj 

I-, I ,^ ^ La (jLcj^jji jl Mjjis J o" ' "J («-I 'Li-iaji-jJI 3^LLaJI juu^^ ll>^J 
/tjj CjI M<j I nil (JjIjI (_5.3 (_jJ,L«JI 3^LLaJI )«-ci3J JUjh^ Ct^ ^dJ"-*^ Cjlj^Laj 

, ■ u ^ I J jLc,j (tsjta (j.a L^ls Mil ' ^1"-^ ^ I 3^LLaJI j 'I "^ " jl< ml 5juj L^Ji^ 

5.iJJ.je_o 3_jjj.iL».'^l 3al UtI jjLua^ (jL (_y^^l .iLj.ijl I J-A x_o (3^'^ '^J 
(j-a (__>^LLo V dJIj I l_<kj_JjLjJJ Lg-Slj Mini (_j.3 jlj «i"ii iiVI (jS.<l-l Vj (J^al 
IjLA (_^i^ * *3^ Jk^J . «GL^IL(iu.aj ' U A ' 1 1 ^j_a «La^.4j.i ^^IxSl j.iLu£i.a ^j^ tixj;e_JI 

3^lJiI tcJujJ,! j ' '^I I LajLocLi ajI 1 ,^tl j£jua 3_i I no miII 3 al Ull cjJUa-l jjl 

(jl CjuIS.oI j-3jJ * "J J '^^11 i_JjJll (jr^ 3^LLaJI (j.a j mijII CjL>-LlL>-I ^^* ' 

J 1^"' ' '■ ' I (_^ 1 j" ^ ^1 , ,. rt » 1 1 Til 
3 al U tl CLiLa-jI jl Ml" tl j-ci5L>JI LuSj Ct-'^J CjI m< j i nil ajItS tljj^i°ii 
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Liiajl J-^jhulj CjVL>J,I (j-A JkJjiJtJI Jo I'll"! 4 J I no Mitl 4^11^1 iJLiL%j| I'm njj 
Jl^j i4 J I no Mill Sj.^^31 aIJlJ-"ii nl 5? Lis SjUJ (_jjl I—SJl^ Sj o"i i n a Cjl^^JjLaj 
3j_^j>.^l (_iJLlie_o » _; ' ' ^ "' ' (»J-2j tlijii-i (_yjJl Cjl£j_iiuJI (j^ JjJlaJI CjLcoJ 

|_gj"l I nU (_7i^ 4j I n I'lll i^LLaJI ^UUSJ (_jJI JJ I'lii nj IjUk i 3 '^JJ ' ""j ''^ J ' n Mill 



(j_a d_Cj_o.ja_o (_yJI S^LxisI jLo^i L^-La j_uSLIIj 4j i unj i_xSljS 4 < i rTi L^ 



(J^jj t_gj "ii': i U j Tcj^lj (__>l3j'i/lj SjjijJIj jijLLac ^_y^ 4 jino M i l l 3x.j.oj>J,l 

5Lj_>. ^Jj>-^ tj^l 4_7-ll t^t- tT lJ /cJ j^^J 2I »l ill ( nUJ .^^Ljj ^^HjJJ (J-"3->IjJ'J 
i S\^ jj_a ^j-jSI ^j no i"il1j . (_^^j.jv "^ 1 <d j t no i"ill «Lc^_o^>J. 1 i S\^ jj_a (_^1 ^_^^ 

i(»lj_c.^Li^ 10*1 ,986 (_yJlj^». I j "' j J j-Ljjj Sji-oia^ 3_i I no Mill S^j-oj^JLI 

iCL«_o-3-Li (_j-Lu-o-LaJI j^LiiJjl 21;^ J-«^?-« (j-* '/•99 , 87 (jyJI^^ J-^l-*:^ Lo>Aj 

I ,4 (_^lj.3. (J n Ml II J 1-^ '^ ^ \nj .(_>Ioj'i/l 3Jj^ jjiS 5j^ (-ill 333 (_yJl^^j 

La) t^^ILajhS 12800 ^^\^j>- k-LiJ t_$JJl j^^j'^l ^^_Li2j «L)j L^_a ^p_a^Ljl ^^.iLa 
. jIajL^ O^^^r^ I 50 (_yJl^j>. j-Lll^ (J n Millj (__)Ioj'i/l (j^j S^Ltuil 

Ll^LojuI ^LcLflj (jU I "'J . ^ <- »1 olf i_jjJ "^>^ ^^'i/l Sj^Jiill (Jj-Sjj 

(__>ia_«_l «_o I j . >. « I (jljvjijjij^l Cjlji jL>ol «U^ ??-"i3 (J no Mill (_y3 CjJJeJ 
jj-« Q^SIu ^j n i"il1 tj I cL^_L^j^ i> JLA jJiilll ^ ^^J r^^ L^-^j . a^_lLl^1 jjJ^SHj 
tJA^JIJ>* J (i II "^ .1 Ml t i_Lj il '(_, "ij'tj J^ Ml t Ajjlj^llj (j^jvjijJio^Jl i^j in'ic 
iJj-^\ j-i^LLc (j_a Qj i L r L-La (_, (i j"i U «j^l Lalj '/.I 93^104! Ij ■/.80 (_^l_j:>. 
alj^^ij^ 10*6 (Jjj:>ij (JUJ 4JL3 (j£.LajJI I JL4] 3jEjjJj i(j-L».j^>ILLiIlj Q^jj^SLIl^ 

(j-Lj(_i (jn Ml II 3_Ll5 Ujii-i lilj i3jJLi J^ fj!^ A^Ajjt (_yJI (j^jvjijjia^JI (j^ 

jlj 0" I nV (J-^^JjJl-l^I (j_a (_j_iiSj La liJLLii (jl Jj^l (3^^ "tiLs jl j"ir VI 

. 3 iMi Qir!-'-* i_aVT SjjiJii. (_yJl^j>J (_yjvLojLJVI (J^LiUI 

(2) KopaLZ, The Solar System, Oxford University Press, London, U.ic, 1972 PP. 6- 9 
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j-Ls i3 I ri "iL^elLa 3_L».jL>JI 3 ^jUII Sjlj.^ ^-^J-^ 03^ "^ JL^I^I (_7^J i(j-^^ 

3^j_o Sjlj^ 3-3-jJ o' df^T^ (j-u^tiil (_K>>a Sjlj^ 3-a-jJ jjjjj CT^l >J>^ 

. (j-flJl^ 5j>.jj 5600 

JjjLXJ S^LLs (J II <i I'll II ^ Mi'i i(jjiJ^ ^^j-^ i_aVI 6 (_^lj.3. I j " J I J ^ 5^j-i 
lilj.uUljjJ^ '''lO*! ,8^1^^ i^lo^jVl J-lTlluj Jalji^Ljg " 1 0*3 , 85 

(-ill 20 (_yJI>^ J-sLaJ o^j'^I L&Lfllu (_ylll 3-LLu^LaJI ilUaJI 4jji^ tjl (>_ij 

3_JjL2_a I Jl^ 5j_i_l^ (jlaj'^l LjiL2_Llj (_yJ-!l 3 j i n o Mill 3al Ull 3_L<i^ (jl 

3 al UtI jui (jl 3.lLa3. tiJIjjl LLik: (jl j-ji: ^sLkJI ,j^ ^UJI CjLjvLlo.Li 

l_3-lal_Loj (jLjJijj (JLj^j J'-^'^ (j-* *— ''-''-y lS'-*^' O^j'^' Ttiajji (_5i^ ' I'-' ^ • ""' 

(_^_Aj (_^j 2 1 7c_Lij_u (j_a a70 (_^1^jv jLjt-JI (_^_Lijtj ^10*^ ' ^ ^ 1" "»■ rt ^^'aij ^j .u 

(j-C LaJljljJ £Ljc_uj sIjj-u 4 J I no I'lll 3^LLaJI (J^ <"ii iiV <tju^Lo j-J^ (^isi-i-a 

3 » iiilj cjLvLu^ aiilit (jLa dilj^ i3J1jiJI 3jjL-a:;SVI 3.iKliJ /\ 3.uijLJI 

julC L^i ^>-^ (_j I no Mill pi t Ml Jtl (j_a 5^j_uS CjLloS (_^_^1u (_7^I wJ "^ '^ '' (j-« 
L^^ <"i I iiU J j's li'ill ijjtscj LxjO ' '^N i' ■ "^^ 3^'j-* ll>^ ^'-^^i^J (ji'^ ' 'ill-:' 3J5jkLa 

.jjl3L>JI ijj^^l (_y3 Jl*^ j_j^ 

(j_ojJI 5Jl^>.j (_yi 3 U al , ,. II 3 al Ull 3_l<i^ 4J1_1 (_, mo Mill Llxjlill i-3jjij 

l_a^L«JI -> U "■ (_5i^ djLSljJ (_j l"<i Mill fl» Mill )«-.0 SJuoLjLLo <1»-1_1jiA SJlJVJ (_5i^ 

(3) McMullan, J.T, Morgan, R, and Mun-ay, R.B. Energy Resources and Supply, John Willey and 
sons, London, U.K. 1976, PP.12- 19. 

(4) Meniel A.B and Meniel, M.P., Applied Solar Energy. Adison-Wesley, Publishing Co. London, 
U.K. 1976,P.40. 
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.SjjIsj'^I S^^Lj Joj^I i5>»JI 

3 J I no I'iill 3^1 Ull , - 1 1 ^^ , U" ^^ Sj^Li. 3_io itl (_, f rro I'lill (Jjjlill III n'l^J 

^ (_yk:!(j,io Mill ^ 3^LL 4j^(_yk: Jjj-ajJI j^l^JI ^^ c$^ "^ 'Li' ^^ 

L^Jla (_>:3jVl (_yJI Jj-aj (_^l SlsLLlII duuSi Sj-uJLij .(_,.. iomiII tr^liJI Aa^ 

j\ (_, I no Mill pLuiVI (j-o ("UJiS (jj/lSLtJI I I J I III (_j I no Mill LlxjliJI 4jljS jj-* ij^' 

iJj_iLiLll d-o-L^ <— il I n->- (jlSLoVu (jl .(_J^j>JI i_a^LiJI ejj-i^ tLul ^ .--»l .^" ^1 

l-SVT 6 5jlj.^v 3-^jJ (_j 1 r JiJ I III I I n -v (J n Mill jLH^Lj ijlljlj (_, i n Mill 

i_Ljj ^ Ml Mill l1*jLlII sL^iJ^ (jl TJ^l-y CjuI I ii-kJI oJl^J iij*jILij i(j-AJi£ 'L^-J-i 

aU,,.lj..-.j^-^!^-,ll 3J.<uiJI cjL^Liil o' j^ 'ti>^'>^' cM- '^^3 1600 

3 -ij^ll «_Lj jl 3-ul I ii-kJI 3 ij^ll liJJj (j-a J^l 3.<iJ^ ^ 1-^ «"' ijjLciiAll CjLj^jJi,l 
(jl (_^l (j-^ "i J ii II (j^ 3j-^' L£>-»-ii 'JtLA' wH^' Ct^ Jalj 1353 «Lj_Loj(JI 
5jlj.j*- <i^jj I j Jij_<jil 1 Ml -v (J n Ml II jLjJLcI i_^^ ^3^ 3jj \\'\\ a ^j^ll 

jjcjj (»^i«-0 J-A LoSLa i(j no Millj (__>l3j3l (j^J 3^1 Mill I _i I n-v (_, Mio Mill c^uJI 
. I 1 j ij ' 3^1 I nU J-J-«3 (_5JI lS-^J:? "-^^ - ' ''^-.' '^ '"" O'"^ '"^^ ij^^^ O^j'^' j''^ 

f_^\jj>. (j n M l l lj (__>l3j'^l (j;A_i 3-al M l U i_Lj ((_yJlj u>^^ ^'-y l_P'j' (.3-^ 
(j^j La "/.3 . 5 (_jJljjaj j-j-ij3 CjjLlII «t-4J5 (jl tiJJi (jx. /jij-yj .^p^^Li^ (j^jlo 

(JjIjI (_y^ (.7^' (_, Mio Mill Llulill «LaJ^ (jjSj i^^p- '3:^5:; (J^'j'J ^'-y <_P'j' 
. xjjJll ^pil (_jlf Jolj I 353 (jIajjijJI L^JjLA (jx. ^Lb 

jJajJLlJ .(_j-LU.O.LaJI (JlJaJI (_y^ 31LkJI 3j^ (J^ (_j-La^LaJI C^lill J!Uj 

'^J ' "J '* '^JU ^ ^L>-3-« «Lc^_o^?c_a (j_a (jjSJu «Lj| JL>tJ (_j mi o Mill pi ^ mi VI (_^1 
pi < Ml VI (jl jL^ljJlj .Cj1Jj^^£Llo 4 (_yJI (jjj^Lxa 0,11 (j-u La L^l^isl 7-jl^pj 
Vj 3 1 J 1 'I I j j'a Sal UtI 3_ui^ (jl j^ J>^' CjLvj^ Ct^ lSJ-^^'^ (_, mi o miH 

(_, MIO Mill I ^jUtl i^LL (J-ojjc^ (j^ '/.I jjLalu 

(5) Kreith, F,and Kreider, J.F, Principles of Solar Engineering, Hemisphere Publishing Corp, London, 
U.K,1978,P.39- 42. 
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hALJI 3_J^ "iJi-iIiiVI (Jl-5=-o iCj VLst/a 3j^O (_yJI i_jiii<i Mill (— ajiaJI 



JULS 



4 » i"ial ^ u « " J itlj_4.j>JI LUi^sj 4 » i"ial (JLa_oj <i_LjjJi,l A » I'lal JLa^j 
djli 3<Mi^l (_yJx. i^jiaj i_^JJI (_j iiifl I'lill i-fljIaJI ^ «>^l i^i 5_,-> ,,.;.•, ,tl 

(Jl^lsl ^ U«~"a «LujJLI djLjial Loij i(Jj^^£Llo ,4 (J^Ia Ct-^ 5j-jj-ii2JI lIiLvjJiI 

slj-x^l Ct^ 3j(Jl>U Sj-uiilLi Lolj njji^^Slj^ , 75-0 ,4 JL^I ^^ oLvjII 

. 75 (j-C CjL».jJi,I Jj-la JU}-J '-^^^-J^=^ (—i-iJaJI (j-« «j-^l i-iili ^ 1-^ •"' ^ j"" 

^yi^ ( _ , , , 1 M i l l ^L»Ji.!MJ (j^ikJI ^jHI (l)^j JSLiJI(_^j.4lij3.oj^^£-La 

.|_^3J>JI i_2^LiJI ■■■I 



<3>L«il ^jLj-aij 4ajj(^ '.ll^'j JIjlS JSLAj 3jj.ujiAII ^^LLaJI aI jiel<jl (jl 

J_LJL^ .4_Lji3j3l SjAJI 7c_La_<JI (_5i^ aLiHaVI )«_U3J^ d ^ U "i 1 I j ^j ,i q i"i|| (j^J 

S-lLaa. jLOclVI (>u<j jii.'b/l (j^ JLiV 3_iiiio I'lill ^aliaJI aI jiel<jl ^ tiuj^l 

j>jLji aIJlJ- "ml S^Lii^ «^J Jji I I J I U 1 I jjlj 3^LLaJ| jjuu^ji i_jjt (J no i"ill (jl 

3_.tj .^ ^" II S^jjill ■ ■ 1 1-^" J >a'^l o'-^ lP=>*-" 'J-* t3:!-^^ J^'^J .i^LLJI 
(_yij i(j,i I'iillj (^K'j'i^l -•- 1-^ • •■ (_yi^ 3.atliJ,l j2ljll ij\j 31>L«i! 3.1i3jJlj 
A i I iiilu (J no I'lll ^J-o JjJl:><J 4jo itij 'Lj-fljS (2>CJ 4^^L«JI j>JLA jj^ LujJl>- 

JUiLiil (jl jLJLcI (_^I LjalLj UjLfl (jlaj^l ^ I (_yi^ 3ril"-^l j^ljjJJ 

(_^1 ^_j_A (J no tlill (jij (JJ^jJ^tJJ 21 LluU ^*-^3-« (_^ J^^^-« (^^J*^! 7c_Laj_u (_^^ 
3JjL2]l <:L4jL^I ^ ^j^--tl LJiJlicJ AuuusjJiil aJJt (jl t JJt\ I'loll '^ j i nilu iJJj_::eIO 

jLlcLl (J no M i l l (_yJI jiajJI (jl j-lC i(j.uJtiiJI J^^ JJjG (_ylll (_yji (__>l=j'^l (jLl 
3^^L«1I ^1-^ • "J " SjJJ^ aJi2j (__)l3j'i(l Ttlajji (_5i^ JuiLiui 4 J I nilu liJjJtJJ L^l 
CjLvl'rii nVI ji <Jl!uLji:>JI (_ylc^jj Vj u no I'lllj (_)Iaj'^l 3£j.jv (j-U 3j^jiLlaJ| 

.a^L^i 

^ 1^ "■ (_7l^ ^1-^^' (_^ ' ^^J JUtLiuJl, 4 J I nilu (J no I'lll ^J-° •^^^-'"^ (1>^^-^ 

Solar (J n Ml II pLijjl 3_jjlj 1 o it (j-Lli3l (j^jjjlj S^jjla j<u La lil ,__)l3j'^l 
i_3jjLjj . Solar Azimuth Angle (_, m o mi II C-o-loJI SjjIJj Altitude Angle 
diaii (j-u (Jj^l^l JajiJI (j^j ''J J ' ^ *- 1 I 3jjljJI L^JLi (j no Mill pLajjl 3jjlj 

(6) Threlkeld, J,L. Thermal Envinomental Engineering. Prentice-Hall Inc.. London. U.K. 1970- 294. 
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ijjljjl L^LS (_, I ri I'll tl I". I ri 11 3-Jjlj Lol l(__>I=j'^l 7c_Li_<JI (_jlr SjJ^jJ,! 
. (_j- n i..>.L " aJI I ". ir i l lj ,j.u.<uill p^Lijj' cAii'j (2)f<i^J JSLuJI (JP^J 

^n Mill ^Lijjl Lljj :(2) JS^ 
,^...^J.JI^.^.JU 



j-..ij-<i- J aJI Ct-<i-..aJI 4jjIj |_jjj 
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(^ylll (_, I no I'^ill pL«jioVI 5_LA^ 5^jJ«ja (_yJljJlj Jjj I nj LxjO ,_)l3j'^l Jtlajj/ (_,lr La 

lilljlSj (J no Mill '>JuZi] 'I'-'j^ ' " ^jlj SijJLA I '^jl J(j I nlj i«LLuLa <iii2j L&Libj 

5_flJLL>J,l T^As-uj'^l u^ 3JiMlj (j-u-o-iJI 3j(J^'b/ 3jI3jj(II uIjLvLuiII S^jji^ 

pLui (_yJI jjiill (<UJ La ■■' 1-^ • " f_,\c Ja^LJI (_, i n o Mill pU mi VI C_ll i n-»- JiJulS 
pi T Ml VI CjLj_o^ I— ll I n-»- (^SLflJ /<U (j-OJ vector ^ j > J " 3_LX^ <lJLl (j no Mill 

liLI J j_<k jl j"i r VI (j-<-«-J j-^jj La O' i-^i tcJojjiVI i-flJliJtA f_j\c 3Ual ...tl 
.TcJajji (_gl (_,lr I J 'J -I'' I'^al , ,.11 ^ I no Mill pl< Ml VI (j-o «j-^l 

(_)-£aJU jj^ijv JJ-* ^ Mio Mill *"' I nllj ^j no Mill pL^jl ^_^IIjjlj * II t n"*. (*^^ 

.(jIajVI Tciajji (.3^ aLu-aVI x-ibj^ ^ U^ltl ji^j^ <J-*^?^ Cr^' lS>^'^' y'j3-" 
latitude ajj^Jdl SisLSllI 4 Ac ^Ju i^lxl\ (__)I=jj(JI Jai. Sjjij (_yji LjIj>" O'J^J 
iHour Angle jj_ajj| Sj^ljj Declination Angle (jn o mi II J-J-a 5_jijljj Angle 

• (3) ^j ij$~^\ (_^ >^j 



aw„a,':,ll LiljiJJI :(3) JSLi 







j 
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6JLi^l 6>3lhJI LiP9J9:lXj 

(__>l3jj(J I ■'-' -- 4jj I j (j La . 29 , 5 u^j-^L ■'-' -^ ^ I '* ?-^ cr-^ ' ^iio CjjjSLiI 
4jjlj Lol iS^jj 30 LfcjLu^l (^SLxj cjLjLcu:>JI Jj^ . n'lj 29 , 5 Liiajl |_gjl . n" 

(J no i"i!l (_^j£j^ (j-U (Jj^l^l LiaiJI (j^-1 5jJj-il:>J,l SjjIjJI L^JLa (J no I'ltl (Jj^ 

A^jLiiLs i»lj" iiiVI Jai- (_y3 jU,l (_f^ILiaiJ,l (_jlr JaJ>JI I jui > U ^ , „ ^j u^sj^lj 
«L>-jJ 23 , 5 Lifcjl J_S_o 3_jjlj_i iJ-J-*J I (j I n n I (j3->- (_)I=j'^l o'jj-^ J,?^'-* O' 

j_lJL1j (J n Ml tl iJ-J-O ^j'j o'-^ ''-'^ (_jlr J i(j no Mill J>»- L&jljJ, 3 J I nillj 
l._ .J in ;j I Jl^>.IjJI aUJI J^li- (J no Mill J>»- jljiil l_r^ O^j'^' t^>" l_Mn-»- 

(JLilj-iillJl J i<T»o 1^ infit (J^^v (__>l3j'^l (j'jj-^ I ' J I n tj (jlajjl O'jJ-^ J-^^^^ <Jt!-* 
(_, 1 r La 3_Ls_aJ ^1 SJj^l^l ^ I n Mill pi < MiVI CjLlo^ cr^J f^^ J->^ (j^ 
i_i^^^l (jjs L^i^l^ Loj ^ ■-' I" ■•- 1 1 4 i Mill ^JjJU^ J .^-- I til! jiSj (^jlaj^l Ttlajji 
j^:a^ (Jj^ l3^'j-' Ct-^' "^ (j U j-iil^IaJI (j-oj 'ltAL?^-? LT^rhOJ Cr^^lJuj (_,ii_i ir^ 

g< ( t nil JJ-* >-* tl^J ^_^ ^ ' ^ J ^ ' 1^ ^ ' '■" ^j n Mill g< ^ Mil tjl ^-A (^^j'^l tjljj-i 

<_!j^ 3j».jJ 23 , 5j Jl Ml 3^J-5 23 . S^lsj^ Jai. (j^j 3ji^I^I 3jIajJi,l f_j\r 
(Jl Ml (jJai i oil (_y^j-i^l i_!^L2jVI dx^j) (jl^^J_)-^ 2' (.3-^ i^ljIL-uVI Jai- 
23 , 5) (jLlSj Ml II jl J^-O (_7^ 3_' 'J I'' (J no Mill 4jLjil ■ I'-' ^ • ' ■"' (^IjUjjiVI Jai- 
SjJj.^^. (J no Mill 'UjI/I ' I'-' ^ • ""' (Jjl (jj-li^ 21 (_5-3j («IjILjiVI Jai- (J I Ml 'L^-J-i 

i_!^LfljVI CjJlxj '-^^P- (»Ij;"m ii^I Jai. t_!j^ ^-^J-^ ^3 , 5) (_gJL>JI jl Jla (_,lr 
l_i>lSj Jil ^j ,^^ Cx3 J ^_Aj t^l^" ( n 2[ 1 ' 1^^ t )^_L>. (^^IsLLoU g< I Ml MU ^_^_ia_Lx-iij1 

' 1-^^ CJ-^ ^*-^ LT-^^ *--*i5^*^ <^ I Ml (luj t^ljjli n 21 I ' 1-^^ (jLo-*^ (^jisLLolJ ^^Jj"l Mill 
^ * ^J ^ ' 1^ ^ ' '■" 21 ^j no Mill g< * Mil (jL^ ^1^" ( n Jl I ' 1^^ ^Jl Ml «L>-jJ 30 ^^^J^ 
)tijj jl 3 J 'J -I'' Oj^ O' (j-* Mj-'^ iJJ-llS (jlj i4 i I nil (j-« d^J l_Jl (_y3 I Jjl'' 

(j^jv cLJi i_aj^>j(Ji,lj .3^jj 84 iCjj^SLl! 3 j milLi (j no Mill pLjjjV 3jjlj ^ ■^'^l 

.<l»-jj 90 (_gjLjiJ (J no Mill pLJjjl 3jjlj (jLa 3_' 'j •T' (J no Mill 4jLjii ■ I'-' ^ • ' ■"' 
I". I nllj (J no Mill pLflJjl (_yJJjlj t— ll I n-»- (J^l (j-O 3 ij I U 1 I ^js>-2\ SjjIjJI 

(_, 1 r 3ji^ljJI 3jjljJI L4JL1 3jijljJI ojui i_2jjuj i(j-*jJl 3jijlj (_yji (_, Mio Mill 

;j\i (J-l-ol^l '1^-^11 Jsa-fljoLA ;j\i '^JJ < ^ *- 1 1 J ^Ijj" ( n ill Jjajv ^^^ J^ll j^^" Mill 
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j_^j 2I 7c_Laj_u ^_^i^ ALftjjfcif 1 *_x^^_a ^ U^'tl ^jSj (j-L>.j ij^^j*^! 7c_Laj_u ^_^i^ 

■:Lcl t ri II (jij Ij ■-' '--■ t_gji I ri"t (j-oj-ll ^ij'j (j'j 5j-<il-J-o L^J (— asl^l cLLaijJI 

(jlil Cj^J (ji jaLu LuSj !(_, I no I'lll lIxJJSjUJI I _. i r|-»- Sjjiu^ <1jJLlII (_jJI j J I'll 

Ji^j itll ■)<" I n't i_g JJI (_yi:>J,l CjjSjiLI 3 J I nil Li jJ>-\ (_yJI Ajj (j-« >:!-»^ J jl-^ll 
Jij_«j ^^J"-^' '-*-* ol 'L^J-^J '-^t'JJ 'j-^^ 5j-<ii^ <1jjuJI 3^LjJI (Jj^ CjJLaj 
(Jjl i"i '1 inj 4_fliL>J,l (^IsLUI (_y3 Llx^_^l JiJjLjtll LJjJ 4jlr jtiLij^l La (_yJI 

(J_i_a Sjjijj (_p3jjiJI liai. Sjijlj I LSjLj/ L^J-II Ljj-^i (_j^l Cj^ilLlI ulj_^l 

I j", U , ,.lj I (2>5L4J (_7^l CJ^iiJI ^-UjiLjijI uljjJI (_yji (j^j-!' ^ij'jj (J "0 '"il^ 
«_^J_o 3^j_«_a (_jJL1Iuj 1^ I no I'lll I". I nil j (J no I'lll pLflJjl (_yJJjlj <— il i n"^ 

La (^1 S^LbVLij . (jiijVl 7c_Ls_<jj (_j Ir <-a-ij Jlj^I h\ 3_i.uiiILi (J ,10 Mill 

t^j n r"i II AjljujS ' '^J '^ • •• «Ljjlj ij-^^ lO"*"' ^J j LT^i ^jLlu^l jjoo aJl^ 
j^j_a (j^ Jj^l^l ilojiJI (j\^ ''J J ' ^ "•- 1 I SjjIjJI L^JLj SjjIjJI ojLjfc i_2jJlJJ 

7c_La_<jiJI ^J^^ ujj-<i^ r-jL>JI aa:>Jlj ,_)l3j3l -^ 1-^ ■ ■■ (_5i^ ^ U ^ ', 1 1 j ^j no I'lll 

Ijjij (jl Jj-SJ j_a'i/l J _■ j . ,." Ij I L^l j SJaiill (j-a SJoiill 4jlr x_2j i_g JJI 
(jOjjI^-II PJ-**^^?-* l)' cj-*-*-^ i(j_u_o-t^l pL^jl *Ljtjlj ^CJJ jj_u.o-*^l '^ t Mil ' i^j '^ - '■ 
' I'^j i^ ' '■ tjlS Lois ^j no i"il1 4_t_tu) ' l^J i^ ' '■ *L-Jjlj tUtls 1 olSj i«L:>-J^ 90 ^^jl < nj 

:4jJllll CjVjUII I ...i-~ i^jmi^imiII i-.n..illj ^iinMill f Lijjl c^^jlj t^l "i-~ O^Uj (7) 

(^)U (^)U +0)1^ (f)li^ (£) II- C^) II- = (j) I- 
0)ii- ^0)1- (f)i^ = Wi- 

Altitude Angle (JjiaAJI f-LajjI ^jjlj -j 

Latitude Angle ^J^jj1\ Jai^ ^d?'j ~ f 

Declination Angle ij-u^tToJI j_)j-a ^j'j - ^ 

Hour Angle o-^J-'' ^d?'j ~J 

Azimuth Angle ^j-..u-<i-J'aJI ci<Ji_cuJI 4jj1j - o-" 



I6S 



6JLi^l 6>3lhJI LiP9J9:lXj 






:4j^t «iu^t^ «?-*^t «^^t 

I 5 J5 j\ i(3^L£J 4 J jLjlj J^jis ^t-^-^ (j-u S^LcuIl (jLs 4j Jj-aJtil pj'"^"ll 
(j-\_j ^3j>-^' ol '—'-i-^ ij-^ iSjLs-lj «LcLj/ (Jji-»3 (J^LaJI Ja^iai- (_y^ '^J-^ 
(2r4 "iJ ijj-**-* ^J"^ <J^') 3-cLjJI '"'1 ^^ I .^ a UJ^ d.ibjiJ.I <ljj^jjl (^isi-iJll 
(JjAJiil 4_t>-^iIaj^VI lIiI^jjI (jLa (3^1 ...1 ^ .^1 (_^jLjij (j-GjjLalLo (j-uiLilo 
CjLSj'i/l jsjUfc (JiLa (jl dJJi (_, 1 ->J,I iJj^jJJ 3_Ljaji>JI 3 ojSII (_ylaj<3 V L^J 
d_j_tu_(JLi3 id_Llaj (^isl-i-o (_5-!l (oJL«JI -"J • ""' qjjLlm] (jyi^ <i^LS L^ (Jj^ulII 

(jLa 3 A I", -^ 1 1 3_l1ojJI (_^Lul! «^ljJi,l ■ U j U -^ 1 1 ^Ir «_2j V (_ylll (jla I i o 1 1 

ftljL>.) j_^ t ""J-J J^ glj Ml Mill LjljljJI U-ll .11^ iSj^ O^ -^^i)-''' ^J-*-^ (J7^ t ""J-J tlA =* I Ml)11-1^ (8) 

j_jji_4-jjiJI s_^^_a A^j-i-Aa jL^Jjl jj^-laa L^aj^a ^j it ri ."ill ^aj_^ c^aj 4.^jLjtIU,l Cjul i m-kJI ^ ^* ■ 
, U'lj ^11 jjiiju ^Jji^ j_^ t ""J-J tlA C7-^_? t4jallL>J.I 4 ).iill CjL^j! iJ^L>. jjlsj^l jjl^ 4ji^^ 4 i .ii)11-i 
t— ll .11^ 1 j"U ■■■Ijj tj^L^J 4la_ujij 4jjljuo clJLul . 4-t^l i^Vl CjLajUlil ^^« ■ p i i^ ' . .. LljL^ dj .111 ."ill 

:(_^LlJI JSLjJI SJjLiII jL>.b^ .jj-ujj-jiJI J_w 4jjIj 

(0,986 *(8l-o)U 23.5 U = (^) U 

(0,986 * (8l-o) U 0,4= {^) U 

j_^lilJl (jj^^ 'cj-^ aLjiJI 4jIjlj ^j_a IjLtTml 365 -I ij\-i 4_<i_j_5JI ?«-Sj^ 4_LojJI tJ^>L>- a^jJ' c^^j - 
^j^ Ij_fl_t-o t_^jLojj L^l _L>o jljT 2 1 ^_^ ,jjj_«_JiJI Jj-a ^ij'j *_jL.ajv LJ-ijT ' Jj J^' tJ-LLL^ cA*^ 

A 4jjIJJI ^jL^ 120 t_gjl_ojj (»^^1 (<t^j '-^■'^^ jjLi-njJ 30 j_^ Lai t^l^pj-uVI Jai^ ^jiil 5 . \ J 1 1- ^j.u.<i_ JgJ I 

.4j*.jj 14,4 tj;^Lcuj 

t—u±AjuA\ Cj-a-t-gJl 9 (jjiA-tJiJl pLflJjl (-JJalj c-iLi.aJ>J 4jjlLaJLl 4jj_u1_i_u 31 Lil ajJu UHSj-s-a (J-cjSJJ j_jj*. a 
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'?'-'' "^^^ Cx^^l (j^ ^ ■»_;■» '^11 Sjjj-iiJI (_ylaj(j V 4_i (Jj^util (_yL>J,l Cj^jJI 

j^^jIiHijj.^, ^_y^ J*-^^ (J-5^^' ' lBj^ /*-^ aL.<4ILA 2i 1 )t_xlD^_a iL^Li-Ul duo l!il 

J<n"ii rTrl (j7i"i 'ijlj^ M>^ <iiia-cil CxjlS I jl Lai i(-) sUjLxJI SjLiVI J o <" i n't 

^j_<ji 48 ijj-ts JaJk. t_5-Lc Cj-j^SLII )«_2j (Jliiil (Jjj Ml (_yi«-3 i+'U^jJkl SjLJuVI 

3j-^ 45 (JjJaJI Ja-iJ 3 { I iiitLi ^^M U ,^VI tTj^^Li I jj'a Jjuuj ,_jiujj^ 
^^jLj_uj ^7r( fjj-^ l1a_i^jjj tiJjjSJl CuiS^ ij\j Cu^^\ ^J*-^ O' c.3-'"*"^^ t^j""! ijj-C 
(_,lr (»J-2jj <tJl J^>>J (_yi«jill (_yl>iJll ijj^^l I— il I ii-!e-i Lcji^ lil (jSU .CjLcLji 3 
3 ^ . "^ "* JJ-* 'j^-<^ r" ' ^"'^ . «Ln_i5^ 12 a cl)LcL_u 3 jljLfl_4-i ^j"i"i 'Jj-^ Llx_i^^ 

(48-45) 4-^^^Ua^Vl <_yJUdl LJSy I = Jjudl Cii^l 
1 2 + (^^Oa^^l tjjbai Ciiy I = 
. (_,iiio I'lill Cj^^Ij J jjdl c^^l (>u Isjla ijJl_L& (jLa a Jl2j La (^Jl iflLbl 

jIJlI (_j-j- ljlit>VI J<Mi!lj (.pijl^l obj-^ Sjijiola (_yJI I jijfc (_y^ I .jirill ^^JUJ 

aj-iJI Jj-la ol l-iJ 3 J III 'itL d J Ir i_ajljLll,l j^'l^la .(j.ujiA!l J^^v ^j'l^l 
i_il J I ii^U L*!! J (2>^ ^ jfi j-L»Iij (_, iii<i Mill (»3jJI J>l3 (ji j_j£. 3x.Lji 24 t_gjl I iij 

3jl-ii-II Jui-I t-'^^J (_j-ni..>.L"aJI ijj^^l I— ll iii-»- (Jjj-I (j-<i3 cdJjJ . LfcLj^j (_ylll 

(j^ j3j-^' *— ^j-*i3 • jW^"^' 0'^-*:' (_j "II '"itl (^-5t!^'j ^^m u.^VI a^jJI (j\j 
Equation of Time tr^jJI 3JjL«_<ij JJljlII (_, 1 ->J,I c^^lj (_, mo mi!! tr^^l 
: JjjlI,I (_ymij (_j-Lu..^L"aJI c^^l ij\j 3jJLiII 31>L«JI j-c^j l-i-iSUj liili (_yl^j 

Ckiy I <LrjLiL4+ JjLall ^^yJLxXI ClS^ I = ^^rJLxXI ^iii«ittiTI LJ^^\ 

4i3>*iJ^' (j-*i • J^^'j-" aUJI J^Li- c^^l 3JjIjlI, 3jjjj<JI 3.<iji!l j^JilJ 

3Jj1jl/5 3.4jS (I) /o^j JjjijsJI (_y^ rj'^ 3j!>^' '^ ij^^ (j^ *>^^ lSj'-^' 

"(9)- . , « . < . 

d A n ^ t, I <d i I nil J /^ ~.\ i ^ , ^" ' rt ^^^ lIa^^I 

3^jj>_o (J^L>- (j_« L2_il_<j/ I j ''' I i K"t u^\ (j-*j-" ^j'j "-T^i ' 'I**- (3^>-4-i 

(9) Threkeld. Op. Cit.P.286. 



165 



6JLi.^l 6>3lhJI LiP9J9:lSJ 

I _, III ->■ Ij-^Ji 5j_ii^ S-LJLiUI 4cLuJI (_^ 4j| Ij^j Jl^^ .(_j-LU^L"aJI C^jJI 

Sji^^juLl d U^ ill ^1 ^^^Jjt_4j i \jnif^ ^_5jLajj jj-«3-^i *^0 lJ3^ ^ I no Mill CxjjSjUJl 
(jiaj'i/lj (J II Mill ^j^jua (j^j (Jj^ljJI JaJ>JI (_jlr Sjl^lj Qi^ 



J^' 



(1) ^j Jj-l? 

J cijit ^JiUi JjJJxlt 3^1 



3 


*iJi 


J 8^' 


2 iJi 


3 jlj 




-9 


12 


jAii - yliji OjilS" 


-14 


15 


ji\jS - iUi 


-9 


14 


^> - jliT 


-0 


15 


Jij.1 - OU-i 


3 


44 


jj> - jbT 


-0.0 


0.09 


jjjj - J\y_y~ 


-5 


45 


jjji - Ji^ 


-4 


35 


^A-^l-oT 


4 


29 


J^ - J>j 


13 


59 


^j=ri - jjSii ^.j^- 


15 


29 


jyjjj - ^Ujl jijjij 


5 


13 


jv»--iJ - Jj*:!' "^iJi^ 



I ^UJ:,)?! ^ Ij.^ \jJih i^jLiJI e^MiU ol 

, I ii«i I'ltl (—ajiaJI (_gjlljej j>^Lcl Uji j LcSj ij^jia Js i"i.t_^jJl 5jljj>- <1>-jJlJ 



JaLflla-VI (_,lr J 



(JJ-" 



(_yJI t_g.ij J III cdJi (jLs 3 J -^ ,,..;: ,11 j3>^ 3 » i°ii^U 5_pJI a1 i n-v'^l Cxxbjjij 

J'^ ^11 \X^ ^^rtlil p ...^n j.^ <Jl ,11 1,1 iJji^J La-j 1^^ j-tajl (10) 
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SjjLS i.iJJl*j (^ JJI 03 ojjj'^' (>* OJ^ (J^J^W J=4P^' lSjI-*-" <-a>l-i«JI ^ 

jLitilj jj_jjj£j| JLujiSjl ^_yJuJ Sj-Lftil Q^Lu^s^l (j-oj i«lj-<i:>JI iJJj>o 4jljI/3| 

f_^l lJuinjL.aIxu U<j"if(_>:3jVLi.Uj'»J,l i^jLiJI <-a>iiL!l (_y^ (jjj^^^I *m 

(j_a_5 I L^j_«_i (_ylIlS 5jlj.jv £L>.jJlJ > U^"-»j j^pajsl -^ U . .. (jLs jjjQJI Ijl^ 

i_^jLiJI i_a^L«JI 5jljj>- 'La-jJ tjl (2>c (Ji-2j La ^^» ■ (_jJI LLa jj ."it (jl ^Jlj>JI 

(j-a Sj_uS <JliL>.LjtA lS'j-^I '^-'^ (*^?-y '^ '-*-^ (jiS-'^'j (jJi I'^ill (j-LiLaiJI 

(_y^ I jufc i^ljJI t-jLa-i-al JljCL«_jij i(<JL«JI (^^lj_i (_, Ir 3_«^l^l ^3i='-iJi•' 

I IJ I rl t jl J^ Jjsjl (_y3 (j^^^£L!l Jj I riSjl (_5-iIj 4 J i ri t jjl <laji>- (_5i^ (<I^^LlL>0 

(j-OJ '>^' Ur^ A'yiiS SjLjjj (j^^^£LII Jj I ri^jl (_y-lij '^J^ CT^l ^S-^Si lS'-*-" 
(_yi ^ I J . >. -^ 1 1 iJliuLj^l I j '"jM ' (_yjJI «L<4-l2JI (_ajLk>^l ijJIjjl » j'-^"" " ' LlA 

(j^^ I riSjal ^::*iJ -^!-*-*J 0>i>^' J J I riSji (_yjU (Jl 0<" I llU (»3-2j "-^^^ j<sJL«JI 

<lji_j_j_LaJ I ^^^ tl^^JI tliujSLo 4 J I ri t ■ U .A -- I I JiJj (_^jj^l jJjILallll -^jl 1^ (_y^ 

i_gjjj 3jr>ij^l Sj£LILi iLljpJ,! tijlJJI i_a>LiJI olJjSLo clu\£ Ijl (jSJ .4jjlii 

CjIj-lJIlII (__>^a*J CjI J.>-l I— ll I r|-»- (_5i^ J ' ^ ->_' L*!! j (jLs ^ 1 jt I (—fljUi^l jSjLjfc 
TcLajjl (_yJI <l!jJ-3J ijj^j l_gjLiLll l_a^L«JI Oj^^ f.Vh\ (_, . no I'^lll pU Ml VI (jlr 

diLij-SLxJ ^ ' ^-^ ' ^ J (_gjLiJI i_2^LiiI (_, I no I'lill pL«jjiVI jj jr (j-i::;t3 i,_p3jVI 

3^L«JI JLojJIj jLtiJI cjljij *m jLitj (_yJI ^I^^II cjLjj)^ (j^ i_a>L«JI I jut 

i-S^'LiJI diLij-SLo CjIj_ljLj J I n t- "j lA^jJLlI (_yJI x_iLaJLj S^Lial ^^1 ^^ 

: I <1 tt\ (jlji nL-u! (j-LijLv (_y^ (_, I no I'^ill pL«jioVI (_,lr (_gjLiJI 
03 tjjjj'^' ^ ^" 1 ' U^i LoSLs i(_j I no Mill pL«ji"^l (j-« *>^ ^^1 ,^" ^1 -I 

■ ( _, I no I' l l l p-L«jfuVI (j^ l£>^' *'j^' 

5_illL>J,l iJliLfcLsoVI (_y3 jJsJI (_y3 (_, I n Mill pi < MiVI (j^ *j-^ j"n j" -2 
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Lai ,--1 ,>.Atl ^1 4 o I" -^e-a iJliLiLsol (_y3 J^' *j^ j '"'"'J '-*-4:' O-^J^^ Cr^l 



J .4JiL;vj_a JljJal (_y^ J-i-*-* OJ-^ O^j'^' -^ '-^ "■ (_yJI J '^j <1JL3 jLiujjVlj 
5j«JL^ l_yijIaJI JJJjlII (_y^ l5J'-«-" i-a^LiJI jJih (4)f<i^J J'C Mill (_y^ J jt^j 

■ (J no I' l l l 

5iuj 4^^Lc. L^ (_, I no I'lill pi < Ml VI (j-a (j-^-C^ liiLui (jl ■> '^"j aJlSj Lx^a 

: Lu&J L^Vl <n"inlj 4j I no Mill ^LL^I /"il ^^ .U" I 
Jj-aj (_5JJI (_j-ni^L"aJI p-UJiVI (j^ *j-?JI t^J >Aj iJ-iLlII pUJ^VI -I 

. jl Mi'itVI ji ^^1 ,^" ^Vl J^l^ju ^Gj Vj (__)i>j'ii I Ttlajji (_jJI 

J '^J I^JJI (_, I no Mill pUJlj^l (j^ O^' ^-^ >*J J-ilJll pUJiVI -2 

. Jl I nS tVlj (JjjISjuVI jJ^I^jl! (jiajjuj jjl Jljlj (^jlsj'ill TcJajji f_^\ 
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I^Jj-ojlII jJiLiI ^.,in Mill pUjl>Ll ^"jl^ll j-JJjiJI ,_^ L^jLiJI ^>LiJI jJjb : (4) JSLjl 
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6.,ujULajJuJI 6^UlJI 

UjLa La Ttlajj) f_j\r 3Ual , ,.tl ^ , ,10 niW pit mi VI 3-l<4^ (j^ ijlijijallj (j^^-a- 
(jl CjJl^ I jlj ijj^JlII 7t_L_<JI (_yk: Lj^><i^ iLlsLJI p-LjJiVI dilju (_yi«j 
tiJJi <_jLtuJtJ (»J-2j LiJLa (J no i"ill pit i"i i«_o JuoljdLo J-i^ JJ^'-*-'^' jtlajjJI (jlS 
j-A (_j I no i°:i!l pU Mill jjt jl j"ir VI (j-^-tJ ^Js>-\ lj.aj or ' l'^ ^ • "J i_gjjl «j-^l 
trjLiiiL>jVI (_yi dJUjiLa <A^ -iL^T^l o^VW ob Vector 3 j -^j^ 3^!-<4^ 

lillj ^jlr J ij^j^jJll tcJojjJI (_,lr ^ l-^j ^ • •■ 4jjlj S^jjla Cjxj La I jl 3 li 1" -^ I 
LjJlJ-a-C <iiiaLtuJI "ijljjSLo jl (_, I no Mill pi t |"|VI (_5i^ ^ ■-' I" -» " si I ni (j-^iaj 
Sil I nVI (Jl »" I nl > J i"i_l 4j I no I'lll ^LL^I . "il ^j .U" ^_^J t La ->!--"" (_,i^ 

•,<ijlJj£La jl ^ inoMill pLjuiVI ' ^.^jt ijJLlII 
jJliLiII p-UJljVI (_yi£: jikj(_gJLll (tU-uVI jjJiJ (_5J5JiJ«JI j^LJil pLuiVI -I 
(ji (_gi i(j n i"i1l XM JLaL«ILa tzIs-lm (_^i^ <\-^'^ . ,.j (j\s>- o^l-ci sLJI lJj-<ii i^jJI 
(J^Vj i(j n i"i II jSj-a i_j^ J-*-' 7" ' "^^ ''■'^ (j-* ?rj'^'^' (_gJlJJlJ(JI LkiiJI 

4 J I n i"i II CjLLi^^iJI 4_L».JJ ^jj-llX^ pit I'lVI Ijui (j-* |_^J '^^tl A \l ^"1 , ,.VI 
Lb jJL^eJJ t^j n Mill ?t-« jl^ o"n nU I JLaLtlLa ' J"^ '-^ ' " Q3^ LflA_iJe_l jL^Jjl jjI^Id 
-^ J ^ * jj_jj3— ^-* U-3— ^ i-Li^^lJl *-iJ^^.j>tJ ^^ I >»" ^" i>Ju^ «LL>-^IiJl 4_lLo^ ^1 jj^^l 

JL>-L_L^ J^VI l_alj t_!jJLll (_jJI ^j-uA\ (j_« (J n Mill '^JS>- > jTl I Lo-AJl>-I 

.(jnO Mill pLflJjl ^Jtjlj JJJU jLjUcVu 

i_gjj_o-«JI j-iLJil p-1 1 Ml VI Q^ *j-^' i^i >*3 j-iL^I p-1 1 Ml VI -2 

aJx. (_gjj^>_LiiJI (j-«J i(jno Mill »_a I JLaL»ILa (j-ojj -^ '-^ ■ ■■ (_5i^ UJij-o^ Ja^LxJI 

j-Ji/L-o p-UJ^l^ (Jjla JjS «uJI Uj^f Loj jJ^Lil p-U^iVI \jjt, ij\j JalkJI 

(_y^ (J n Ml II pLflJjl ^Jjlj (jl ijj^ pljLjIiVI IjLjfc ^ J j ■^ " TC-LilojIlIj n_gJjJiC 

!«_23 cj-j^j^LII (ji I . J I lit (jj Ml l-<i-i3 '-y 'J ""^^ ''^j-^ ^^ lt^! J '^"' V cjjjSLII 
TciajJI ,_^^ Ljjijji^ ' t-^ ^ ■ "J V p-UjiVI (jLs diljdj njLLjjJI jIj^ JLui 
TcJojjiVI (jj3 Lkj-ii^ 4j^VI tcJojjiVI (jLa jji.Ti_jL». qm iCjjjSLII (_y3 (_yi£VI 

j-uHll jl J-S^ I— il I n'>Jj iplt MiVI IJl^^Lu (_, mio Mill pit Ml^iJ Q^JJu2 (_j^l 
(2>J>i3l-J (_,-i3VI TtiajjJI i_^i^ „' 'j I** ' ''^ -^ ' "J l^JJI sj'^^JI I— ll I n-»- j<UJ I J-<k 
l_gJj-OJ(JI SJ-^I I Juij ' ^ 3 "^ J " S-J-*^ "jW-^W J-^l-^l (_, MIO Mill pi t MlVl (_yJI 

J 1'' ji 4j1j1 I n-^ a1j?II 3 J mi Mill 3al UtI Jia. ^^Js J^L«JI <l>.LbeJ La jjk 



169 



6JLi^l 6>3lhJI LiP9J9:lXj 

3^^ijiJlj ij_JuLjJi,l pi < MiVI /ojjiLi JL>J,I \jjti (_y3 i-sj-tj La j-*j -J"! .^".tl 

•.aJLiJI 
(jrm r'?iTI p-l^jl^^lji-ujv * (_^jj.4jiJlja^Lll c-Ll^^I =j^L1I pLiL^^I 

L^jUJtJ 21 tilx_i::e_J A^-jJUu 5 JLila »l o t nil Q^J^J O'^-^J * *-* 7" '-^ ' " cj-^ ' '^ '^ ■ ■■ * 
aLjI f_^J I J n'l '< a f- 1 < r°iil jjfc J^-irP- J-^>^' pUJuVI J^ (jLs SjjiLII 3< Mi^l 
J i'?r" i U pi < I'lVI 'LuiS (jLa "Ijlaj jl <Lul^ ' ^ . --» I J ^ Vj r'^i^ ^ i-^^H^ j-» '^11 

.3 Ijfi Ui^ 

j-JuiJilj jjiuLJi,! (j^^L«jfuVI f^Ax^ j-*3 '(_, 1*^11 jl (J^LiiuJI pL«jioVI -4 

,«L<fcL>ol (jl^ I 1 j " La TcJajji (_,lr (j^ ^-^al ,,.11 
CjLLijJqj (JL*-o (_5-3 3-i^L>JI 4jVI Qt'ii III S-aJI i ntl CjLcU miVI (jja (JSJ (j\ 

Lljjj iLtjLsol jl I j ^j ^ ->- ' . » J I u 1 1 jj^^l 4jt^L±L> I _i I ii-^- 4j I no I'ltl 3^LL^I 
Solar 3jiiio miII oL«.4j>J,I j! ,-.IUa\tll j^ys SjjJlc: LclI^jI iiJLLa (jLa diljd 
3^1 iiitl lIiIcU miVI ^ Jl».Ij,j-« S-^lii" iii^U I-lo J$ Jo<" iiiJ(_j1!I Collectors 

(_Jj^lj (J-al Ml II pi < Mi'^l (j_« ' J ■^"" ""' ^ -» U , ,, -^ dlljlAJa^ ' 'II ' j" i^^iiSl jl 
jj^jv JJjCJ «QJljJ ^j-tuLtXI pi * Ml VI A Jl?-" I 111 J Jl>.Ij j^:5e_a (J^^>- Jj^ 5jJt2_a 
^JLA plj-Jl ^^* * jjjl_u_u_uj i(_5Jj_<iJtjl ^j_tIjLu,l pi ^ MiVI JJ-* jL-L^ILtojJJ j2>:Jj^j:e_a 

. LojvV J_;'^,-'"ll ' "^j I no Mill CjL>.4^>J,I 



3jiiiOMill 3^IJaJI CjLliJaj JLa-a ^^ 3j.4jilj LvUJI ^Vl 3jLuiil (jl 
aLoJLaVI y (r^^-a cL^Li-UI ^j^ jl^^h ^ Ml Mill pi ^ Ml VI JJ-* (^ :4^jj»_a ^j_A 
3 al U II J 1 ,^ ^ ^_, Ml Mill p-UJiVI JiUj 3jMio Mill 3^LLil| CjLiuJaj jjAfl 

(J^L«jJI ' • I i^'j cdJjdj id-ujLA '"'1 1 j " 3jjliI «loI jljcjjjiI jolb (_gJJI ^^^ i ih'jj-II 

pi < Mil Qua j^^J^ La 3^jJ(-a aj^jj^ dj mki miII 3^LLaJI CjLiLiiaj )«_o (_, oUII 
^^ tl ,^ "»■ t jiLl.VI 4_Sj.jlJ,1 i>jL_A (JlLa ^ , wr\^ '3-. " /*"^^ Ct^ ^ mio mi 

3 S U"l U l_xj|^^l 3jJ|IjJ (.?-'-»-*:' J^UIIj jj.^^ll ,_JjJi,| ^Ir (_j MIO Mill pi < MlVl 
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6.,ujULajJuJI 6^UlJI 

La- I J La LjJLc.j , a Uj ^ . .. CjVjljla S^jjlaj pi < miVI I Jl^J 3^L«JI 3.^ ,Utl . 

pL«_JuVI j_jjL2_o t>-Lj JjIjl^ jIjl^I f_^\ 3 J Iff <i I'll II 3 alUtl . ^jj,^"^t I 
(_ylll TtjLlill (_,lr f.[li aL«JI J^li- La 3 ^ U •, ^ ^^ I jUj^, ,. j^jim ^ I IIP I'lill 
jl J-cl (_yJI jji.'i/l (_>iaJljJI LaJj Ji^ Lji^ ""'I • ..Ij^tl 3 U , .Ajt I jjl^ jj I ' ^ ^_' 
<_!Lji:>J L^I <h"i III (jSLxJJ aLjlII (J^ii- (_, I no I'lll p-ljLjiVI JJL>0 'iuuuSUj r-jlxJ 

. J^KJI aLjJI J^Li- (_yi3- jl J^l^ i»jJ J^li- jl LlajsJ tfjjjLlfl 
(_gj'-«-" <-2>LiLll oLij£Uj^L1j V (_j-ni.o.L"aJI p-UJiVI (jl Vjb>- Lu^^p^l ^ 
(_, I no Mill pit Ml VI iJIiLlo^ I _. I i|-!ei (ji IjLa. J^ I nil (j-« (j^ O^j'^W ' ^'^ J ^ ^ ^ 

S_,ijS jjt <il3jj(^ cj^iLII (jl dilj /<sJL«JI (_y^ 3iil"i-^l ^3i='-iJi•' L&Libj ,^1 
(jLa (3 .1 1 II Lo-j-s Ljj^j Lo^ (j-^ i(jii o Mill pLijjl ^ijljj (j-i-u^L " aJI ijjjIjJI 

pbuiVI 5-Lo$(_,lr (_yJLlILjj (J no Mill 5juit (_,lr jjjj (^jLUI i-S^LiJI CjLj^SLa 

.^JVI^IJ^I^I 

(2>c. CjLo^Lla 3_i mio Mill 3al UtI . 3 ii U" 1, 1 i_xjSLII (_y^ jijiu JL»- 3jI (_,lrj 
Extra (^jlaj'b/L Ja_pJ,l i^jLiJI i-S^liJI TcJajjj (_yi^ (_, m o Mill pU miVI JJJJJ 

J J Ml J i_a>Li«JI I JLji 7c_La_<j/j (j-u-o-iiJI (>u S^LuIl ^■^"■> teiTestial Radiation 

dlLlLoJlJ (_p3jjlu (jl (jj-ij (JjI^JlII 'LSj^Js (_>Io^pJlJ (jl (JJJ (_, ino Mill pi t Ml jll 

'l-^j^t I (_gjj>JI i_a^L«JI 4J^i.j J^ '-^ cK'j-*-^ ct-^' jI MMtVlj ^^1 .^". ^Vl 

i-S^UJI I JLjfc ■•■' (_yk: (_,ino Mill p-L»jiVI fJJjJ 4^jJ-a (jLs I jllj i,_p=j'i/Li 

4.2la-La (_y^ 4jjI_j4JI d-iiLaJI j-j3G i_JJlA 3^jjla d"U , ,.lj i (jS.4-1 it^j.^ (^"'^^'^ 

jJi, i^jUJI i_a>LiJI j--t (_yi£: p-UJ^VI (jl C.43. (_, mo Mill p-UJl/VI (_yk: La 

C-j1 mi-»Jj ijoJUJI (_y^ S-lklo 4jI (_y^ J'^-^" (jl (J^Uj V (_ylll S-Jliill 3JUJI 

(_a>UJI |>U... (_^ (jy^^l ■■■' — (ji^: (_, MioMill p- L«J;,VI jl oil ^Ja^till 3.0J2JI 

A i I nilu (J no Mill pLflJjl Sjijlj JLscjI J-A ' 'J I I--> t I (jjSj ^'--J »l '■I'-'J'-t I (_^jLiLll 
TcJojjiJ 4 J Miilu (J no Mill pLJjjl ^Jjlj (J-*^ lSJ'-^ ct-^' iJ-^3 T (-djjj 

pi T MiVI <4_o_L^ jLajVj .(jlajSl Ttiajj) (j^ O^J-*-'' Jai- (J-oAj (_5i^ (.3-2^1 

:4Jll]| 4^>UJI J.O.CL.UJ ^.c^o-iUI 
= (^jLiil L^MJiil nla-Lu ijl&, u^] ■nlajLu ^jIa ui(\<^ itiTI pLi^^l 
(jn itiTI pL^jl '^^13 I— i-;*^ * ^ 1 11 1 rti T I CuUJI 
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6JLi^l 6>3lhJI LiP9J9:lXj 

f_j\r Jalj 1353 t_^jl I n't (_, I no niW CLu\~ii\ 3-<ljS (jLs jjj i ii Ll-J^ JjJ La^J 

(JS r~i II i_^^Il;ejj '(^.3;!^' lJ->^ (_, i rro ."ill p-l< I'lVI 3jj^ jjJaij "ijLslS^j sLJLojlj 
4ji3^l TcJajji^l (_jlr (_j I no I'iill pL«jiuVI 3-<iJ^ iJi«J CjLujtlo (_,lr (5) ^j 
ii-iilie-o Q^j-C lIiLjvjJ (_,lr (__>l3j'^Li LLajj>J,l (_gjlJL!l i_a^LiLll Ttlajji (_,lr 
j»^JI (J^'Li- ^ mo Mill pL»jIiVI (j-« '=^!-<^^ (.3-^' o' JJ^'-*-^' J'^ Mill (j-o Tc-iiajjj 

i3-Ll : II (jJlo Mill t-Joill jJic ■ t-^ ^ ■ ■■" (^jUJI i_a>UJI -'I (_yk: Jo-ljJI 

IJjLa-^ (_yJ5Jj>JI ^jjsJI (_y3 J ' ■^ -»_' La (_jJI UjJiu jjj i«ljIL<j<VI Jai- (Jl Ml 
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6uL>jULajJuJI 6^UlJI 



(_yi^j i^lajjl (_yJI tJjS^j La <-J>^l (J no I'lll Q^Sj (j'A.a- pL«jfu^ ^jlajjCu 4Ji 

3j^ (_, ii'if ?r U Ml (_, Ir jl^Ij j»jj JMi- (_yuai.<ui;JI pUJi^l 4j^ (jLs iiilj 

(_y^ (_yxiaAJI I j" -1 J '^ (_yJI Jj-saJ (_gjlJLll i_2^LiJI tcJojji (_,lr j (_yjji^l i_JaiII 
5_Lx^ ,j_a (_yi^l (_yjkj 'ti>^' J-^^ L3-^ ^'j ^'t!^ 13,8 j-ljjj Jjl 03^^ 21 

5iil"i--»m TtiijjiVI (_,lr 3Ual , ,.tl ^ , .m Mitl pUji'^l 4j^t_il 1 ii-»- (J^l ij-"J 
(^jlajVLl Joj^l i^jLiJI i_2>LiLll j-LtJ LuL (JjiejJI Jjl-=tJ U^j'^' ■■■ ^ (_yi^ 

(_y:i^ uulj-j-jJLi (_^l ^j-tHj V pi < Ml 11 jjl Lblj jl^ !(_,!. 10 mi pUJ;, (_yk: 

1^^^ i^jLiJl i-a^LiJl jJ-iJU Ijljj (j 1 Laj i|_^jLiJl i_2^L«Jl ■■■ 1 (_yJI <djj-3j 

s1Jl>.1 jLj.u_a j-iilLj Lo-Lu ^-^1 <^*'* rtVl d U . ,.lj t «Gu^S_a jj_* O"?" U ' '^'^ * 1 JljJ 
^1 , j-jLj Lqj^^ «L^_jj_Ld ^_^ ^ J MM ^>->-i ^3~^ C7"^"^J pi ^ Mill 1 JLA JJ-* lO~^' 
(_^jLiJl i_a5iJ«Jl aj^^ *L(j| (_, Mio Mill pit Mill (_,lr IjJaj (_yl!l vljljjjilll jl jio 
1 ^ * 1^ ^ < ^_^IIj1 4-bl I rill jJ^Idj ^^^1 ^^' '^" '•^1 jJ_aL«_a 1 1^ (j-U_aLc ^_^i^ Jl-oIIaj 

4j.ij<ir (J no Mill ' l'^ ^ ■ ""' (><.>. ^iiijia n_gjL«Jl i_a^LiJl (Ji-b (_j-ni..>.L"aJl pUJuJl 
ii_5jL«Jl i_a>Li«Jl dJoMi (_yji pit Mill I j ' 1^ \' (_yl!l 3^LJi,l tjla La tjlSLo (_yi^ 

(_yILll 5-al I nil (jLs 3->-jJ 30 t_gjl 1 n" (j n <1 Ml 11 pLflJjl Sjjlj (jjSj Cf^^>- l-«ij 

ii_5jLi<JI i_a>L«JI dJ Ml • ^ . . "-^ JjL«j i^jLiJI i_a>LiJl (_^ pUJLll Lij-u^ 

■-'-->'" (_jJI (J_l^ljJI (_gJj_0_«JI J_<I|LjJ,I pi < Ml VI 'LAJa <_ll Ml-V. (jSjSJ aA^^ 

-.aJllil 2La>UJL. (>yVl 

ilaJ * ^ Mio Mill C^lill = (_p=jVI Ttlajj, (_yl^ (^^JjjiaJI jJiLdl pltMiVI 

, *l^4ll 3J;;^ 3 J M l ; 1 i_2jjljj i^jUJI <_a^L«JI ^^ u no M i l l jL^i^ J^'^ cr^^ J 

(Jj jlHaVLj (J no Mill pU i°ii I j « 1-^ ^J Lt^' 5^1 I nil (Jjia I". I njl J (jl JL^IjJI 

,_ylll <al Mill (>uj pi ■» Mill tUlai (_5 JJI (_yi«-flJl J>laJI (>u SjjMi't <3^^ fjJt 

jjjAjj (j-\.j>-J . JjS JlJ,I (jLSLlI 3j-^ 3 J 'J 1 '^ (J no Mill CjjIS ^ IaJ^ I j . U ^ j 
(_, Ml Ml II pit Ml II 1 j « 1-^ ^J (_ylll 5^1 I nil (jLs (jl£La j3_>3 3 J \j 0^ (J n Mill 

I JL^J |_5jij.jj_«JI dJLo-uJI jl i^^jjajlII pLijjVl (^jUuj i^jLjJI i-a>UJI Ji-b 
1 j*l-^\' (.7^1 S^Lcuil J^ls (jLs 3 J \j ^ (J n Mill (jjSLj V (j^^ Lol n_a^LiJI 
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6JLi^l 6>3lhJI LiP9J9:lXj 

Sujlj L-LJL>. (_yl^ Laj iriSa i^jUJI i_a>L«iI (_^jjJiJ<JI liLujJI i_5jLuj f-UJk!! 

4ji^lj I— Ud9> ^^SoL^ X (^jUJI L^^UdJ |^iSj.«jtJI ).iLa.i.yJI = J 

i^jUJi i^MjdJ i^j>«jLri liU-uJi 

3_j^j>J| (_2j^jJiJ| 4jL;LiLiJ ^LjJ liJLa 3^>iil (__>^Li-aILol (J^Ljii 4 J I riilu Lai 

.3_i irio I*:!!! i^jLojLlIILi 3fiU"U 3_lUj«JI Sjj^JI (_yi^ bLci^l J^UII 
jJiiLdl p-L«J;/VI 3.<^La ^Luutj SliiSLIIj 3±oKJI cjlo^mi cjj^jj lil (jVI 

p-l t Ml Jtl «L<i_i5 » 11 t ii">^ ^jlS-aVu 7" y^^ O'^J 7c_Lij-u t^j" t II a ^jyi^ (_^Jj_<iJLll 

j^Ldl pbuiVI x^ J^UjJIaIj Ijj^j USLa -^t — j:'^ ^^^ aUal ...11 J .':.l_,ll 
-> U, ,.VI j_jj[£. <iiiaLjJ| 4jlJj£La I. I iM-»o A^s^jM 4J.4S dji (jj/Lj<i (_5i^ (_gJjjU(JI 
,-> U ...Vl a'i j t 3 J III i ILj pit Mill \jJt Jaj^jjj 3jjlj (_,lr IjLij^l 3 n 1" -^ 1 
^ ^"«? 7t_La_<j (_, Ir 3Ual ,,.ll jJiLdl pljciVI 3jj;^ t-jLuo. Ijjjl 1 jl >Ll«i 

(_, Ir j_<ijl_iJ,l pi < MiVl •.3_lJLlI1 3^>L«J1 J.<w<luiJ LiJLa ^J^J'^\ ■•■> — (_yk: 

.(jiiq Mill pLaJjl 3jjlj I— xjjv X jjioLJll pUmiVI = ^^"a*^l -> 1^ ■■■tl 

(J.SL-SJ (_pJI cula^Ltll (j^ JljjjJI ijJLufc (jLa jmi'iUI pUJi^LI 3jiii;ILij 

(2jSJj i(_jJL>Jl LuJEJ ^LLaj /Tjl-^ 1 j 1 1-^ « " jjl J_l^ 4jLl4S 1_i1 i ii'>J L^l <n"linl 

(_aj^j_liJl 3 . ^ , U ^ 1 r jj 1^ J'v Ml I J MM > U pl< Ml VI 3jj;^ jijijju Lj^i Li^ 

.^:>JI (_j^ ja^jjijlj jLiill 4 J I II tj SjLjLcuJI 4_ji-l_(J,l 

pUJ;,^ 3_LlajtLiIl Aijill c-j1 iii-»J 3jjl3Ljpl cjL3>L«J1 ^ ajjL«JI liJLuij 
3_ujjLaIlJI tijL-uljSlI (_,lr jLalju CjL^^LJI aJJt (jLs SjLtll (_y3j 1 1 '^jl J^l Mill 
CjLS^LtJI aJJt (_y3 4l<n~iMiU (Jjjljill ^'-"_' (<u^ JjJl:>o L^^L>- (j-« (3^>-4-i (.7^1 
«_c^j_a 4_2Ja_Ll,l i_j-^ ^ ^ , ,. ^ UtI iJl)|j_Lill,| 4»jjU jLocVI (j-^JU Jl>-G (_7^I 
J-al Ml II p-1 1 Ml VI ' ^ . ^ ~ i^^\ oL3>L«JI (j^t; '<ll 'j'a dilj x_aj i^^LxIaVI 

pi < miVLj 3_i-3L>JI '"'I . ..1 J ^ 1 1 <iILt^lj_a J^Li- (j-a (_fljjxil (j^-fi shj 
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4ula^ «G| jLI^I (_jlr (J^LSJI pU r°iiVl x_a (J^ljuJI (<U^ I ij" J^ '^^^ (»LjI (_y3 
3 Uj , ,. ,tl 3^^L«JI Jl o<" I III (OJ (j-oj 3j.ij nc (J II Mill (jl (__)I=l^p£Li iJJjjSLII (_y3 

''■U'j ' .'.IT ^ w • ^"j"^*^' ^ ' 1 -■*' f-' - "'y-^ tA^ in J ^1 ,^.n |-^i . aVi :3JLUI 

.(J II (1 tViTI pL^jl 
J-al Mill pltMiVI 3-4jS (jl jLjII^.1 (jSlx-1 4JL3 Cjj^SLII (Jilo jlJ 3 J I iiilLij 
I f_^\^s- jl ^j-i' (» J-2JI (jl^ <LuLlaj^ 5jlj.jv 5jl>-j 320 (_gjLjij (_yal3ljIliVI 

«Lij^_laJI j>J_<fc (_p_o (jl Liiajl i_iJj.oiJ (j'^ Ji^J iJtJjJkl ^p-ll (_3^ Jalj ^ij^ 
'"'I- I '-^ ^N ^ ^ U , ,.j tl CjV JUlJII (j^ '^i)^ ??-^'-^ (_^\ lSAP I j'l'^l ' " ' (<s-C.j 

J< Mill (^1 pj^jJLij iCujjSLII (_y^ J^Lill (_,iiio Mill pUJiVI (j^ Sjijlil 

p bui^U 3.ibie^ Lt-iS 3 iil"i-^l ^IjjJI (_jJI Oluij Lijl |[^jLaJI (Jjj ^'^ ' 7) (O^j 

pLuiiVI 104] 5_uj;^l 3.*jill S^jiqlq tii! JJj iCujjSLII ^ J^LiJI (_yj.ujtiJI 

<_jj^ I j'^'^j" (jl ^'-^J ""•'"' (.7^0 liiH^Lji (_yJI jJiJJ (jl jji I'ljlr La (J^ (jLs 
(J II i"i II «_£j_o 4 J I II i"i II «LLaj^.^>JI (_5i^ JJl:>o (jlj ((_, 1 no I'lll ijj^jjl (j^ 

iSjjiLj^ ^ I no Mill p-l < MiVI sLoJ^ Ij_Sj (<U ("ilajjjKjl ^^J^) CjJjSil 1^ J I nilu 

(j_o IjLa. 3_ij^ 5_o_lS (_, I r J '^^^ • " ^jlill (jLa Ijjaj^ Cj^^I (jl^ lilj 
dlLa^mi (j^ (_j 1110 Mill Cj^^I I— ll I ii->- AJS.JU JJ>il (_y3 i_tC^ (jlSjj^J Jt^l^l 

3^jLaJI '"'I ^^.^11 (_^ L^ J ? i Ml (_ylll 

(j^j_jlJ1 ^LjlII JiJJl>- ' .'j"''^'*J 1 5 li 1" -^ 1 ^jjlII /qJLjlII jLLi^i j^ ^ t no t'iitl 
Ji^lj-J*-! J '-^" L<:j_Lu ^ 1 -^3-t-uJ I u-J^-cv ^_^ tijjjj g.1^Li-u 2i 1 i_Laj>. ^j_* ^^-'J-'^?^^ 

tg.l^L<-o 2i1 ' t^"^ jjL<ulu 37 ^_^^^ ' t^"^ ^_^1 (3',>^^J rDJ-^ ^jLo-tTu ^_^ «Ll1 L<j_cuJ 1 

281 :,_>-o Jj-ajiJI Ijl^ Jj^JlLI p ■■■^^I >I^' (I*) 
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17 (JjJa Liai- (j^j La JiIIxj (_yjjj(JI j<sJL«JI (jLs JjiaJI ■ ''- j '^ ■•- 1 4 j i nilu Loij 
fJij-LM 60 (Jj-la Jai- (^1 d_u^J(JI --Ij -» .^11 <-j^ ^ .^ai ^^^ (j7i" ij^^ "tO^ 

aSIscj ^^JS>■\ (_jJI cLSiala (2>o (_y-ijJL!l (<sJL«JI (_y3 4_L>-L(Ji,l jjl^^vsl (^jjLpJJ 

I 3 '•-■_' (_^l S-SlaJll (_y^ t>=j'^l (jT^l Jj-ol^l (_,,,io,':ill pUJ:,^! 4j^ (_yk: 
J^Li. 3j<i rii^l t-LjjJLj^Lu (_yjjjLll (aJL«JI (_y3 (JIoLlo iJJLl^ i(_yjjj(JI LcJlLc. 
I ■^j '^ j_LaJll ■ I'-'j ^ ' "J aj_lJLII (J3-SLj (_yJI t5-^Ji l5'-*-'' j-a^l ' ^j'^ll J '^a 

Lt^l liiLuij , J ,^Atl Ij^ -^LjI ,_)ilJLJ (J^L>- (J fro Ml! I <ijljliil I— c-ajv (_jJL1ILiJ 
^jt J J ^ gt f t II 11 (1^1— JI ^a-^lA-« jJ^L>- 4^^^^_(aLA ^j IIP Ml ) JtlLoIu 4ji^l^jj?e_ci3 (^^IsLLa 
(Jj^l^l (_j I ii<i i~i!l pl< Ml VI iJli Lui£ (j-* ij-^ iS^ ' .'i~ (jp^' '^!-^J-'' ' ^ . --» I J » 1 1 

(JjjJI (_y^ (_, Ml Ml II pi < Ml^^l <JllVj_«_0 (j-^ *JJ-'^ L?J'-^ AJl2j (j^J 

J^l Mill (_, Mio Mill pU MiMJ 4j^^aJI <~ilU . ,.j"ll -ij^ TTJ'^ LiJi^ 3 iil"i-»J,l 3_ujjl!I 
,5.atL>J,l 3 i I nil j^Mil J^Li- 3_ujjlII (Oj^I^jlII (oJajLA (_y3 ^^"a*^l ^^^ . .A\ ^|f 
(_yk: |_5j^KJLi (_yi (2) ^j JjJLsJI (_y^ 5-5jl>II (»1^J^I (j^ (jT^! SjL^)" -i>ij 

(_^l L^_Ljj^>o (_y^ i^jLSJI i-^j I Jlj I Jl>.I^I f^^jJI J^^^ J:i>^' j'loj'iMill 
(_y^ jo^j (_gl 3 Mi'^ jji . < J I U 1 1 jjLs j-jj-ll j^\ ct^ 3^L<j/ Jalj ^IjSLII 5jl».j 

.86 ^ JjJ^I 

J '^ "a fj^ 3_i^ UtJ-3_ujjLl I JjjJI (_y3 (_, Mio Mill pL»jiiiVI CjVjijla J-^""-^ 
yJi-o-lj d—OjjJI (JjjJI -■ 1^ « " jjl il joJIjlII i_^ <ijJL»JI (JIiVJljlII ijji-i-lijuu^l 
Jolj jjhS 7 jj^ ^^':^3~' j' L^jl-*-*^ i /t^.^tl ^ .^a ^^^ ^ mi o mi pi ^ miI ' '^ ■ "j" -i ^ 

(_, Mio Mill pUJoVI 3JjL2^ (Jjvl (j-aj I jL>.l_^l (i^jJI (_7^ «_ijJi,l^pII (_yi^ 3x.Lj 

^^ « ' aJ_S_i LiJLa (oJLtJI (j-a (_fjL>.I i^isl-i-o (_y3 'OVJljlaj ij^jjlII j<sJL«JI (_y3 
jj_a 3 li l"i -^ CjIjI^ f_jJS JjjJI ^^«; (_y3 (_, MIO Mill pi < MiVI (j^ .-il^l ,^^VI 

.(3) ^j JjJ^I (> ^JLjiJI 

3 al U tl I jj 1 1 "i J Lij^ sLujiLjiI Jl>- 3JLijtA (_jJI J J Mil (jl LLA i-'J>^ "^j 
(_yjij d_ujj(JI (JjjJI L^ )«-JJij3 (_^l «LiJL;LiLaJI iJli LlLulI, I (j-a '-*>i^J 4j MIO Mill 
j^Jil\ (Ji-Jijj (oJ La ^^jiSLII (_yJ-»J V L^l J Jt^ 3^.j ,UII ■ " » I J U « 1 1 j^jJ (jl 
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Alilo (_yi2^ (JSLliJ \.^i-a (J^L»I<Jlj ■"'! jl^'l I ojui (j-* A \l A", , ,.\l t J.4JiJ|j 
i>jLji (jLa dJJi (jjJUj , ^ ^ U ' 1 1 jjLtujI S^JiiJ L^-iJijjj L^ljiitlij/I tcjIu 
(JaI jJlj I l^<a J^UlII (_y3 tjl iri't*^! J ni''^ La I jl 3jj1mi Ijliil jj^ Sh .-.IjU.tl 
SjUJI jlsUIl (_y^ LJU. 3juL2JI iibj^l SjUjiJI JaLxJI (j>nt tjl dJJi (_yi£: 
«L«jij <lL«jaj La (JSj ^JIsLlI,! j>JL^ ^^'jj i!1 jtSI^I (2>^ '^•Hj^ Cri^*^' (oJL«JI jj^ 



Solar Collectors :4Mi«iJltiiiLAfta^l 

CjLvj^ (j-* ^-^3^*^ *JJ>^ "^J "II '"ill 4^LLai! (JljLiiJI aI Jiitlij/VI ' • I l-'-'j 

.SjjIj.^) JLaj-Ij^VI 3_»jLiJI ULLaJI JKJlI o^I (_yJI 3 nnjUllLajij^ 

^^ * * ^Jl 0^" ( til ^^"^l i ' ' '•^" * i^jlsjJu] \jJi) (_^_j.^j>o (J^i L)-*J ^ t II ill CjL>-L>- 

Sljji.i 3iLLaJI JlSLiI jo-l (_yJI ajiiiOMill a^LUJI Jjj^ j»>Sj ^\ JjLu^I 

(_,_a 5_LJ Li-o_lS^jA1 I j a^'il .j j<tlj 3jjIj.j>JI 5 al UtI j^l tlixa-j 1 Jl Qt'ii iiVl 

JK_il (j_a 1^1 ^1 3.j.Lc^L-aJI isLUJI Jj5^ o^ SjtjLiJI 4j>\iJI Jl£-iVl 

(_, 1 11 i"i II p-1 » I'lVI «_a (J_aL«jJLl (»3-5j <i^^La tllji iij ' • 1 1^" j eJJt 4^LLaJI 
j<j_<-ul (JjLijijJI tfJUfc C3-^ j I U : , ,.j iS^LLaJI (j-« (<U^La (JSLi (_jJI <i]jj:>OJ 
Sia^LuJI ^j-uijuUI 4iLLaJI ilsLfllJI (_yjk L^i*^ (jl liilj 3j I no Mill oIjlajsJ,! 

La! I JU_«JL<^VI 3_«jLiJI 4ILUJI Jl5L<il jo-l (_yj| L^L^j I j-»t — ^^^ 

•,(_y43 CjL«jij>J,I iSJl^J 3jiim\>1I pl^J^I 
4 J 1 11 i"i II S^LLaJI (Jjj::eii Aj^ (.7-^1 ^tLj'j-^*^' ^ J I no Mill CjL«.o^>JLI - I 
(_,lr SjJiilLj 3 ii U"i U Sj^m aI I li-v'^l ^-^'il .^-^ (J^Li- (j-a 5jlj-»- i^lia (_yJI 

<JllLl.«J>JLI (j-a pJ-iJI I J-^i (IjLJuJI /<Uj/VI (jl «.SI^Ij i4ji no Mill <ijuiVI ^^1 .^"1 ^1 

l_ujjL>. ijjzj Solar Collectors Sjino Mill --.lUaM tl j| 3-Lni.o.L"aJI CjLla^I jj* 
jj&j L^ jt.jLJu]l /tu-uVI (J <"i I II i I II LiJLb cjL>.4^>J,I i>Jlj& ^^''I '^-^ jj^ Lo^vV 

(J II Ml II 'I » Mil ■ U I ^ " 1 1 I Aj.^ 4 I J Mij 3jI (jLi 1 olr i4j I no Mill CjL>.4j>J,I 
(j_a ' '' I "' "^ J 3 al Ult j^L^lII (Jn Mill (jl jjjI-flJ (_j ilio Ml )(_*3=-a (_yji L4ljj:>oj 
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^Luo-Vl (_yjij (a_,Utjaj-j|;,il Ij>UJI) ^jjL;^! ajf.ioMitl cjL«.<ij>JLI -2 

5 al U tl r-LlJl (jLSLo^Li (jl Aj 1 1 ILa iJjj-stlL!! uIjLiW: (_^ J^jJI (jjj 
jjfcj 4jjIjj>JI CjL«.4J>J,I (JI <h" I 111 (j-^ d^soLJI Sjlj.:>JI ^ U , ,.lj I «LuLij.^Sj| 

IflLL (_^l ijjlj^l 4^1iaJI JjJJO ijLjX. (_y^ J^i-jJI Sjjija^ |_^l nTj LiiiSJi, I j 

»l-ij jj<!l rl^! o^ ^k>^' a J 1. 10 Mill oLjlajsJ,! 3JU- ^ Lol i4jjLij^ 

(j^ I '^ji ajjljj>JI 4^LLiJI ^'-'_' tjlr Jj , ^ ^ 1 1 J 5j_JoLj^ 2_uLij.^SL!I 4^LLaJI 

aLj-hjj a J I II mi II a ai u tl J t"i I ii" (_yiii ajjLxftj^jjj^i cjL«jij>j,i -3 

.i—JljtIaJI (_>iuLJ aJLa. (_y3 Li^ (j^jvjijJLj^JI r-LlJl Jl 

CjL«.«J>J,| (j-« (^l^'j <jj^' (j'^-Cj-Lll (_yjl d.i>-^ijl l~»l -»^.^tl ^^ Jj 1^"' • •■ 

2l>oLL]| SLsLLaiJ ajSUIIj ajiSLiJI CjLoI jJtlL^VI (_yJI Liajl 3jU"niiij aj 1. 10 Mill 
(JIajj j^ I J '^"'' (_y3 tU 3j ^•^"''' ' """ i-iJliJI pj-iil a J Miillj Lai I L^l o<"ii nl (jx. 

.iTjIjLjJI ^ aiUaJI rLliLi 



^ 1 j "J i4 J Mio Mill cjL>.o^>J,1 jjt cjL>.o^>J,1 i>Jl^ x^LuJl /<u-uVI ^1 Lil^ 

^1 a J Ml Mill a al U tl (Jjj^^ ijJt L^JKJil i_2>lli-l (_yk: iTjU-oj^JLI aJJt 
, 1 ij I U 1 1 jil Jiieit^VI 4»jjW I _i I ii->. 4 r\'-!c-a ij\js>- lIiLvjJ (jr^ ^ij'j'^*' a^L^ 

jL^-i (_yji a.j>oi_(ji a_jjijj>ji a^LLaJi j ^ '<< cjL«jjj>j,i ojok (»j-2j aLc jslajj 

(^ /<sj (j_o L^l Jiitiij/V ^^JS>'^\ (JjljjoJl (j^ |_^l jl *UI ji *l^4Jl^ J-^'>''' 

a_fl±L>J,l Jl< Mi'i^l (j^ J-Lj-oLilll (_y^ J^jJI Jj^J .CjLtiLall,l Jo-I a_iaJj 

L^^L>- (j-« ijj'^''-' (jr^' aj^JijJI l_uljJ>JI ^^« ' (_jJI 3j ''^"' ' ' " t^L«-0^><J.I iJJ-^J 

."ijiJ^iil 4jVi o»"ii iiIj iJSLi (_p (__>^L-ai- JLjJl:>o 
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d^LLlJI i>Jlj^ (Jj^:xIL| /^J-2j 4JLb 4_; I no i"i!l 4^LL^| J_'^~ . ..J I I n"v l>JLjIi^Ll 

Lfll ijL>. zl «.^^.j>j1 jL-^iu Lo-Lu L^_L« *3-^ ct-^ ^ J , ^ *.■ 1 1 ^Q^Li ^jj>'\ jjlSLiUji ^_^1 

: Lii2J tLul I n-*- 4^^Lc J's l"l t aJl2j La 3^Ll»-3 LlIjLv ^j . 4j 

3 J I n'l'CU SjjIjjsJI 3al Ull jj^ i±ijejJI 1_L!jL>. lilj . L^ij^jalj (»j-2j (Jj I jj '■^J 

Ijlj.SjIj^l tLl(".IS""il |_5JJI xjUI [4^ J'^^ (_ylll Sjlj^l S-ui^ L4JI JjJO 

pLajjUj <Aail.jJI 4jjljjeJ 3j_jjuua-a jt-jU,! 4JI0 (_gjLjiJ L^i Joo L^l 1 n->- LlIjL>- 

".(jl J j '■-'J sLLiisUj 3^^1.c JS i"i t aJl^ La » '>" (j-<->-J . <ijjlj.j»- 'l-s-jj 

LJ X (j X kll = I r- 

(Jjj^jllll (JjLjiJ jj^ J ^" ~ L^La <tLaj:>J,l tl^jvsl (_yJI A \j ^ A 1 1 5j|jj>J| Lai 

jSjJlJ Oj-JlS>.^\ 3 1 j I njjl J-j3G J 1 j'' L-Sj I n"'^ 3tj j , ,.ltj ,pL«jiuVlj (Jji:>Jlj 

^ U J -- 1 I sl^^'^l (_yJI )(-<jJ>J.I TcJajji ijji SjljjsJI (JL2IL1I (J^Ljla (.3-^ f-*^?^' 

:(_yJLlIl^ 31>L«JI » '^"' (_yi^Lj; JSi-ijj 3U_,^tl ^l^jv^lj 
X 3;lj-»JI JLoILJI J^Ll^ X ^a--«>l,l 7fJa-ui 4.j»l fri a = ^ 'j ^ -^^ ' 3jlj.^l 

i_3 * a * ^ =2 ^ 
c-LuiVI 3_Lo^ Lj^jJ'^ lijL^ (jA" J-*?^' ■■■^ (_yk: 3Ual ...tl 3^LLaJ| 3_l4^ 

'.(^^t i)t_o^>J.l 7c_LiJ-u «L>- L.u_4-1 *JtJ ' ^ '^ 4->-l t riU 5Jl>.J ^_yL^ ^ t n r"il1 
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X_«J>«XI ~ ^-~ - •■ 



Aj»I rrl « 



IJM * J^ -3 ■^ 



:^_^_Li3Uj ^JS t"i t ^ t fi t"il1 5t_<iJ?E_<uJ 4^LLiJl ^l^^_La * '>* ' 



2 ^ + I r = 3 ^ 

— ^ + — ^ = I 

3^ 3^ 

J ' ^ " -> ' (jl LLLSLjuj i*_«j>JLI (_,lr 3Ual , ,.ll 3al Utij a \ j ^ ^ 1 1 3 al Ull (j^ 

• » ' ^ ' tlr*^*- X?^ ^>^' '*-»t!-'^ (^1 "^T I'^T 



e^ X (=. X(_^ 


2C 


L>" X ^ 


3C 


:(_^^^1 4jl_LX-£iJ J 


<_a 


2c 




3c 



slj^al (_jJI x_«.j>J,l 7c_La_<ji (j_* 2jlj.j>JI (JLilLiI (J^Ijla (jl Uj j"r I I jl 
5jlj.j>JI CjLvjJ ^J'^ ?-* yA>^ i-jjj/LuJ-i-t (jl i^j-i 'ijjlj 4_4J^ ji <iiajj>Jll 

C-L«jI/VI SjUi X_0 I J I ri'srj <iiiJJ>J,l *l^;*-3lj )«_4J>JLI -^ '--' ' " SjljJV 'l^jJ (j^ 



•.(Jjj (_, irro I'illl x_<t5txil 4^1iaJl (jljj-a 3jLj^ LjjLcl I jl 



■ X j» + «_«.><il 5f LflS = I 



i-a 



i>-l = ^.«j>«l,l «?LaS 



»_<i^>iJ.l TrL^j (j^ (, t no "M pit MiVl (jjjlSjulj (_^Li-£aILal (J-al^ju «L::t_uJ (JJ«J 

•.3Jb]| 
-^ > -0 , 8 = «_4*dl 5f US 

LaK "Aj-ftJ^ (J^ /njii" I n a Jaic^ j.^iij£ 3JjL«Ji,l oji^j (_yjLLjl JSLifoJI La? 

.(i_2/,_ji X a) J^UJI 3.4jS i^-i'-ij' 
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(_y3 3 J \l ,^"al (_jjjL>. CjI j Qi^ Ct^'j 4jJL«JI 5«LflSLII CjI j Cj L«.«j>J, I j-i^j3 

SjLjj :(j-0-t"_iJI (j-GLa J^^ 3^>^ 4j I no i"i!l cjL«.4:>iJLI (ji^ l£>^ c^' 

A i I n'S 1,1 4^LLaJI 4_L<»£ jlji^ (_jll>-j I ujla-allal 3J^jia CjL«.<ij>J.I jLxxm] (jj^ 

■.<1jJL1II i_jjIjj>JI SLcIj^ '-r'-^ 

jljJll (J I <n"li iiU dJJij i4j I no I'lll sUjijI i_ys[ju2ujiU jaj-Sj (_jjJI )«-0->JLI (j-O 

,«LlILc o^LiSlj 4j-3lJ,l Tclajji'ill (_jJI (Jjj-a^u (j no I'lll dj<jli3 tt o i n"t (_yJ-II 

^^'' Jl 0»"i nLl cdJij !(_, I no Mill pU I'iiMJ 3j^m -" ^-^ • "*^l S^Lfl^ *-^^ "2 
^_5j1^^.j>J1 pi * MiVI jj-« Ji^J ^j no r"il1 <d * Mil ^^1 1^" rtl ^j_a JlJ^ CT-^I CjU>xI:ijl 

(_^l (_>^LII 7=_L_uJI (_,±c: 5_ualoII Aj-uiJtiJI 4lUaJI Jij 5*Li^ x^j -3 
SjIjJI (_y^ IJL&CUjLjJtJj i(_j 1,10 Mill J-*^l (sr^J^ I^JJI (i_PI-" j5 jLc) xjUI 

.5jl^jj5tU Jj (f^^HJl 3jll>. ^jLtil Jl o^"i I n1 ^ '-^ ' '-'j * 
:3_iJbJI (_yj>-ljJLll (_yl^ j^jjj jj^jjJI jjLfl SjjiiU,! 3al Utt 3_j^ Jjj jjl^j 

ipl t I'lVlj (JjJ^JjJIj (J.4J>JI (JjLjiJ <iisjjil_JJ fljjiiil 3jlj.j>JI (JjISj -I 
7c_La_<jiJI (j_« *jlj-^>JI (JL2IL1I (J_al_»j3 Jjl"' |_3Jj-Ia (j^ SjLlII (j^ I JL& (<UJJ 
^^ (_y;»-L».j sLLiC (j-a ^^iiSl (Jl o<"ii nl ^ U , ,.lj I <ilajj>iil jil^j:*.^! ^1 (__^m 

i5jljJ>JI (JLflJjl «_lI *I^^I (j-* 'Ij I no I'ltl CjLjLAJ>J.I Aj^JJ jI (__)^m TtlajjJI 

J ^" '"' (_Jjl_o ' ''-' ' "J (^1 r'Ll:>o Jj plj^l f^^ J ^" '"' V 5jlj.:>JI (jl a j U 1 Ls 
LlL^j Li ^->''l '^-^tl ijjufc VjJj ipljjill (_y^ ij-2jjj (_g JJI -J '^11 (J n'C<_i 4J^L>- 

.(j-u-oAII j_^ 

ijLjfc (C^j ^ \j ^ ^ 1 1 5j1^jj>ij1 cLloS (J_jI2I1J (_^m ■*■ '-^ ' "1' «L>.LaLA J_lLSj -2 

(_gi (__>^l_o TT W I n (_, 1 r /aJ (j-* '-*>tPJ-*J (J n i~ill 4jLjil «_U1J>0 (J^ii- (j-O 
CjL«.0^>J,I jOjjiU S^J^jJlil CJ L«.OJ>J, I i_^ t—iyLjiSl I J-A (J 0<"l I njlj idijls <l>-L<jtA 
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CjL«jjj>J,I (_yji SjjIjjsJI 4j f no i"i1l Cj|jix^>J,l (j-« "^J ' "J^) plj-"' SjMj i^Llifc 

(Jls i"ii (_5i^ p3-i (Jj i^jUjcjij iSx.j^l cjL«jij>J,Ij ij^jX\ cjL«JiJ>J,lj ^-»u . ..II 

tiJliLol Jca-'ii iiVI (__)iaj(jj L<u^Lo 4ij(j>o SJ-lxjO ^^'^>I ,^^ (JSLZu (JSLIj . ^ .A I", ^. ^ 

■ ^ ■^l^...t I <| j (II (1 rViTI LJljLa-'>>XI— I 
tiilij Lc^Jjfu CjL«jiJ>J,I pl^l J-^' 5^U . ..1 I 3_i I no I'litl CjL«.oj>J,I J-p*3 
I ij I II tj (_fjj>-2l <IjL«.oj>J.I x_a 5JjL5Jiu LifcjjLjji (_>IoLiJtjlj ^ J *^ '" ^"' 3tj j . ..t 

Liiij (_y^ Cj1_»_«.J>J,I ,j-« Pj-i-l' I J-A Jl t" I nl > _l Mljj I I j"VI -1«" . ..I JJJU 

<5j^ ^j-i 100-90 i^JljOj V (_^l 5jlj.j>JI v:uU-jJ i^l iLu^ 3.^.^^'ll 

CjLvjJJI aJ^Jt (JiLa (_yJk: 4jjIj.^I 42LkJI CjVUjujjI [j] ^JJLi ^JljsJIj 
^ I II III CjLilLalLa jj-* '^>:H^ ^*3~^ ijrr^_3 jjLo-«Iij-u 2i I cUljuIuJ 5j_uS ^ . >> A "»■ ' 1, 1 
3_i^L>JI CjltL-ajvVI (_yJI J J Mi't CjVI o<" I iiVI ojui (Jilo ("^?-=^ (_jlr SJVjJJj 

isLil (j-ij- 1 ii""'^ i4j_jio 5-=^J-i 100 (_JJL«jj V Sjlj.^ <IjL>.jJ (_,lr 4jjIj.^ iSLla 
2l*.jJ 60-50 (j_a ^1 (_yj| L^JjIj.^ ^J-^ t^J '.'"■^"'J "^ (jrl)-^' JUj«Ixaj>LI 

(_^l 3^L»JI (_, Ir j_o'i/l iTjIi J J t.^ 'jj i^^l (_>ujJ Sjjla 3^jJ 22 -20 (_, If 
i>LjJ,l i>Jr iiMj uIjLjLlJIj JjLUI 3-lajLj tjLa SjjLJI ^l^^v'!^! ^\'^ JjjJI 

jj-« L^L>-LlL>.1 jJ.o^5E_a ^j-* ■ 0^ '•' i*^3->- tJS ill t 4_i^Llx-£1j1j «Luj-Ul j^^l^^^U 

elj^'^l j-j^jj rL^^^*:? CT^' SjLsJI sl^jv'^l cjli (jIjlLlL! 3_ijjii!Li (j^ll^j 
(jLSwaVLi (jLs ju^-pJI i^jIjlj^ JLojl1<jjI (_yJI L^ iTjLjLLlII Ji-b S^^UI 
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l_5JiJ-J (_yS Sj^ia '^J-^ 95-75 (j\-i La 5jlj.^v CjL^vjJ (.3-^ <ii>-L<j< oLlo (_yJI 

(J-jJLiiilLl I j j'a 4jjIjj.^SL1I Sal UtI jj^ ^J-a^ '*j^ dJl^" I n't Jj^jjJI lIiIJljla 
Lj-i-iJj 4j.aj< I ritlj SjcaHl,! 'LujjiJI CjljLaVlj CjJjSJI i_^ LiS CjI JjlII jsJUk 

d -» U , ,. t I 4 J I rm i"ill CJ ULX^^J, I (Jl in'( III ^ U , ,,\j\ 




I <^i ^ .". ^ I L-< iT 



\^VA \ V \ VXT^ 



4jjJtJ c-io-ul 



TT In . II a ^j_i.rj.<i_ J o s_4_3e_a : (6) jJS_tIo 
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La) iX_j|jJil Jl^»-I (_jJI jOJ (2>« L^J-SjJ SjIj.^*- (_jJI L^Jj5j>oj 4j I no ."ill sUji'ill 
, U A -^ t SjLcl I n a (J_alj.C ;_Jj-<-u I"' I n J t ^ j"** »_«j>iJ,l IJl^J (_Jjj>-'^I ^Ij^jl 

jj_a -^ '--^ , ,. 1 1 ^ t n t"i II •_oj>J.l ^jSlu i L^ILJIjl3 ^i (f^j 4_ciDm ^ "^^"^ '^ 
H^js>-^\ jj I ' .^11 slj^((j^ djEjjLi-^l (JjjU(_ylII 3JjL«JI jljJll (_>iaAJ5 sU-aUl 

(j^ Uj>La IjLLI jSLiij AJl U^ Sjlj^l JLSiil jliil JA23j 3j^I cuLiiSlil 
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:^L«^I tLfaalt - 1 

i3jiiioi':ill cjL«.<ij>J,I (_y^ SiftjLLuiII S^LLill 3jlai:'!^l ^ jjJlaJI liJLiai 

sj.ja_LI-<ijJ^ LLiuJ ljJaj-r'L>-jJI TT «l I rr_IJ I Lg.jj r"i Lk^IiSl Jjk r-Lj-jJI (jl J-i^ 

<ijijil (j-o *>^ (__>^L»-aILoLi (»j-2j r-Ls-jJI (jl <laji>. jLl^VI (j-AJU Jii-LJ UJlb 

jLiLLlLj (_y^LjJI «j.ja_LI TT <l I nj Lo-Lu J^ I Uj->- (J-uSjUJ dJasLxJI (j no I'ltl 

fj^ 3 1 ■»" Mill rl->->" 'KiM^^ 3-i.uiIILij i5j^UI a^j^.^tt ^| Jjj^_^lj 
(j-ujtiJI 3j(J:/I ^ '/.90-80 (.^Jl^^ ^c-o-uij L^Jl^ 5-.U.,.ll a^, no Mill cjL«.4j>J,I 

.A I nSr J J^VI «j.J>JI ^-.1 .^" ^1 I AJ^ '-*-'Ty 'f-*^?^' ij^'-^ LT^l ^i-^V 

(jl^ lil r-L>.jJI siiai (jJI a^vU-JI (2>c. JIJjj/ iXjI-SJ' (j-*-^ Cr'l J-^'rPi -^ 

x_^l^lj i(__)^U,l TcJixJI (_yJI 3_i I no Mill a < Mi'^l (J^ (Jjj^j aLal LSjLc J'C mm 

-' >^ (_, Mio Mill )«_0J>J,l 5Ll>- (_y3 M j " IjJJ I . < l_i (_yjvLvjJI ^LLaJLlI (jl 

ia_ijJi'^lj jLJLIIj jJiJIj j-Lail^ 5j._,_,Utl j^l^IiJI jliil (2y5 (_>^UI tJslxJI 

Sjtjujj^l (j^ 5jljj>JI JLflUJl aLoI LSjLc J'C mm (_j^L>.jJI sLLiJLlI (jLs cdJ jSj 
i»_o-^l a_jJL«^ 5jLj3 (_yJI i^jjj (^JJI j^Vl aUj^ii sl^a-Vl (_yJI Sj-oUI 

Cjli 4 < Mi^Ll 7r I nj 4J1 r-Lj-jJI ^^''1 '^-^ (j-« O'-^ (»Ji2j La (_jJI S^LUsVuj 
CjL»-jJ,I Cjli djLji'^l (Jj^-la ui^jIiJLj Lo-Lu <lI^L>- (j-« jLiilu ijuuus2i\ CjL»-jJ,I 
I". J jll 'Li.c2L>- ^tu-uU <:Lu^L>JI aJJt i_2jjtjj oLillu L^ tt o i n_i Vj dij^L^I 

^j ^" (_ylll 5j£liJI (_yjkj i(Green House Effect) j-uai-^l i-i^fJI j\ (_y^L>.jJI 

S_t>.LvjJI (jljJjsJI (jl dj;p- ' I 3 • "I • "' |_,1'' *-^jM' *'>=?■ '^' (jT^ 3_ui:>J,l 3x.lj_)JI 

(Jj^Ja (__)23_pJU L^jSjj (Ji-ljJI (_jJI jLiilu (J no Mill <ijljji2 TT I n"i CjI'iju I noil 

(_gj^ LxjO r-jijJ>JI JjL>o (_ylll 3ij^IaJI LliLvjJil Cjli 3jjIjj>JI CjIcLlJoVI 
CjL».oj>J,I (^^ 431 j j^^\ j ; 1-^ 'jj iC<-i-'u.ni.U iji-l J SjIj^Lj Jalii'i-vVI (_yJI 
"^ JJ ^riJ'J-^'^' CjLvjJiI (Jj^Ja ui^lj^u r-LvjJI (»j-2j i-ix^^*- 4j mio miII 

1 j ,^l ,^" ^1 SjLcV «_oj>J,l (Ji-I J L^J ■ U.^"-»jj i4_i^m 4jajA»-iiJI ijji SjjL-iiJI 
(j_a (J-Lij r-LvjJI (jl (^1 Jtjiaiu ^^LtloVLi I Jijfc 1 1 j • "■-" ^-'^■-"^H (_Jj£ jj^ 

.(Jjj^jUJIj (jjjj>JI (JjLj/^ 5jIjj>JI (JL2IuI juI 

LilLiA Ij^l (J rnl 3_i Ml Mill CjL«ji;>J,I (_y^ (_y^L>.jJI sLLaiJI Jl o<"iMil (jl 
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oJllifc >\iUa iSjjLcJI Aji-LUI <_aj>liJI ^^^ SjjL-allSVI a^^KII (_yk: iiil j^ 

CjLaL4.>- aiJLA (j-lir t fMl A JLa-" t nl (_7^' ^ "^ '-^ ■ ■■ 1 1 ci j t no t"il1 Cj ljt-4J>J, 1 ^^* * 
^1 Lix-pe-l ^_^j?EJjj3 ^JS t"i t tJl)LaL<i:>J1 5j1^^j>. «L>-j^ ?^J^ (^-3^ C7-^'J *L>.L»_tuJl 
jl "i^J-S L?-*-*-" ^ f-*^?^' (j-* '^J^^J "iJ^i-J (j^J La «m Sjlj.^ '^J-^ 3j^ 
S-lIs^'^I Jl <" I III (_yJI j^'^l 7"^^^^'=:^ "^ 3JL>JI a'jJti ^ ■-'"■> i(j-uj_jio (j^ILa-jJ 
JL>._jJ Vj j_ui j3l i^jj (j-ujj x_<jj>J,l (j-a SjljjsJI (jljLflS (ji LdJji<l>-L>-jJI 
JIa ^ (j^J '^^!^W->" 5_Llai:'i/l JUjl1<j,V Sj^L-alsl i2jl^^j^ dil jj L«jj 
4J.4S (Jji2jJ (jllij ^H^l j' U'St^'^j ij-'^ (JI o»"i III '-j-'^aJ 'l5>^ ' *— ^j!>^ 

JJju )> J I'ljij -^ '--'J--I I «l^;»-3l (_jJI 4j-3m ^-»jA.^tl |j-« lSj'j-^'^' t_lj in'lll 
CjLvjJ (_yi 5j_u^ljj^ I j^a JL».JJ (j7-^' ' ajjt;^ll ^iJJj ^^ 3j>.L».jJI S.iiiC.'^l 
.<iIajj>JLI «l^^2lj dj^m ^ -»-j^.^tt jj^ 5jlj.:>JI 
ji^ I lit I ^^* * d j I no Mill CjI t o'ir oU 4_L>-L>-^I fiLtLi^'^l ^^ *■ '^^ L-dlljeJ^ 
^ 1^ • rt ^j_a ^^i"*-" 11 -^^ d J I no Mill ul) L«_o^>iX I ^LlLi^ 1 ^_yi3 t Jl^Ij_uI T'is^j ^j^ 

(_^l SJLslJJI 3 < Mi'^l 3_Lo^ SjLjj (_yJLlILij r-L^-JJI 3-Lal ri^i SjIj)-I c-cjIj miII 

aJl2j La (_yJI S^LUslj t(jiiS<>U jl ^ — " 1 1 1 «j.j>JI «Lu»S (JjiSjj i«_oJ>J,l (Ji-I J 

cjI_«_o.j>J,I 3_Llic.i tjj5i SjLlII (_y3j i3jjljj>JI ■"'! 'I j'^N ^ jr^-^j-" 3^jLLo 

jjil^IaJlj .-.I ^1 .^11 S^jLoJ, LdJjj i_gjL«JI r-l->-j-II (j-a SJLlo jii^f 3j 1110 Mill 

3 .. i.Utl 



;4^HlllihnH-2 

A^^_^ L^l LiUii ^ I no Mill y 0"^ oil 'J^J ^-^ 'I JJ^-OJul ^_^_A iLi-i^m ^ "^J"^ i^tl 

pLdJjU jJlLoIul ^^j\jj>\j\ ^J^JLaX\ ijJj J j2>^ 7!^-^ *— *tJ-^ (J 11 Mill <^ ^ Mil (^^Li-ialLau 

,«Gjlj.jv «L»-jJ «^^j "Jj'^ C>'=-^ lS'^' t^'j^' 
ji (jjjLaJjl (j-« » ' ' ^"j SjulII i_^ 'LuJiJLA M-a-jiiirO (_yji sLu^m d -»jA,^ll 
4 J 1 < llj 4_i_o_L«JI CjIjLlILcVI iLj-iiilij La I I Ml ->■ JljJ.j>JI jI aj_lJJ,2| 
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U-Uo 3^3 (<sJ L^l ju^ SjjL-aliSVI AoKW JjlS"i! 5JjL=e^ ^^^ SuS^u^^^LJI 

Lol n^js>~^\ jIjII (_y^ 4_La jj^l (Jj/LslIII (_y^ Sjlj^l JL2I1I J^U^ (jl liilj 
(jjjLaJjl tl 1 ii "m LxjO "/SS (_yJl^jv J^'jj Ljjj Sj^lill jljj,! cJii-l 4JL3 A^jji'^l 
LxJl '/IS JjUj La VI J-2_b Vj SJLla L&^l 4JL3 JlJJl^I Lol .Sjlj^ ^ 

j_Lj>-jJI (J_oL«JI jji (j-ujJ 5jlj.j>JI (JL2IL1I (jl VI i5jlj.j>- (j-« (jjjLa-til <ii2Jj 
ijAJkVl (O^j S-i-aUl 7z^LajL^\ 3x.Lu^ (_y^ 5-Io.Clhi.I I jljj,! Sji^ula fa^^:5tJ i^j-ll 

(j^ 7cjliii,-ill 5^Im,-i1 SjjL-aHSVI a^^KII >llo i^Ll^ .J^ljJl 1 04] Sj.^uSLIl 

2Lc.l_Li-aJ 5j\l ,^-aVI (_jjjLj>J| ^ If jJiJj (5 JJI j-aVI jjij S-aJliJ,! jljll 
(jjjljtlll (jl Jljso jLjIl£.VI (j-LtJ i_tJL>Jl 1 JUk Ujli-l 1 jlj iS-UjijuiiiJI CjL«.<jj>J,I 

\^^Jl.Jus jlj 0" I iiLi j_jJl1j gjl T ml (jl (_yJI S^Lial I LcjiJ 35^1111 jljJ,! (_,lr I 

JljJ.j>iJ1j (jjjL::e_iJl (j_« d ^ j ',^11 -■■ tl /t ,^tl (jLb ^>->-l * uLv (j-«J * Lla^jjfcj 

(j_o ^ J- J ',,^11 jtjLflj-aJI r-LbsJ l-«-Lu <ijuLi5JI Aljtill CjLlLi^ (_jJI r'Ll:>o 
l_»iaj| ijJLui aJl2j La (_yJI S^Lialj iSj^Li. 4jSLuI£Llo lIiLlUx. (_yJI a^jJIVI 

2ljJL»JI Sjlj^l^SjjLjuIiJI j^l_jlkll jl!iT3jijLia(_y^ 3iil"-^l jIjII (_^I .r^-^ 

' J jj 1-^ 1 1 l^jJll (_j 1 1' Tc-jLii-iiJI S-JLlS (_yi^ J /^ljt;^tl ojui j_uGj Sj^IajJIj 

(J^I^JlII (J5(jL3 TcjLflJ-ilJI 2x.Lu-3 (_y3 L^l ■n". nl (j . n-^CJ jljll (_gl Jj^^ Jj^J 

.jLn^VI (j-A-tj jl>-Jj 4^Ltu]l 

pLuiVl (j^ A J I rTrNl, 1 5jlj.J>JI (J.2^ ^Lcom el -»j^.^tl AJJJ (jl (J^ I (j-«J 

jj^jj,! «-jl a \ I TT in" 4_ij^_Laj ^ r .n"i (ji JjV J-jljII Jt»-I (_yJI (_, mi I'ltl 
<1jljLJuJI -"J "I '^"11 (j_a JLjJL«JI liJLLikj '^ -»^A.^II ^j^ 5jlj.j>JI i—iLtujSLi 

J_l^ I 111 (_yJI L«J-«^ l-ajL^ t^'j 5 -»U , ,.11 a_i I no Mill CJ L«.«J>J, I (_y3 31 0<"linUj 
(_y^ 1(7) /o^j JSLiiJI (_y3 J j I^^J Li^ jljUI (_yJI Sja-Lflj-^l (j^ 5jlj.:>JI JLSjJl 
(j-LLfl_ij3j (jAlLuJLt_a (jAlLfl_ilD (j_a «Lx-£3m ^ "^J"^ '^^' OJ^^ f^ J ^ .^"11 ^JUfc ^^* * 
fft-J^l (ri~\ (_y^j 4 MT- in" jljj,! (JjLuJI L^^Li. j^ (_gjLa^ I (j M t (jlj in-^ 
Cj L«_<j.j>J, I (_y^ L<tS I '■^JU '" \js>-\^ ^^J.x-a I 1 j ij ■ (jQiiLaJI j ■ ^ -- ' ^^J^\ 

aL>J jali-J (_£_>^i -1 _; " I ' ^ " (_y3j i«lj.^l (j\j- 1 n" (_y^ S-Ojiir" 1 nU 4j I II i"ill 

(.dJ jj dj-oU,! ^ -»j,A,^ll -> u , ,. 1 » u ^ 1 1 4jujJ,| jI ^jiIjU , ,.VI i_xjjLJ3l ^^« ■ 
ii_!jj_iVI (_yi J-*-' lS'-*-" (JjI-<-»iJI-3 I— i^jjVI (_jJI ^ -»j,A.^II ij^ Sjlj.j>JI (J-SjJ 
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3 J I ri ni II 4^LL^| '~il ^J.U'.t 3_4J^m 3.1^UI TuLo-l^l 4X.Lu^ ' • I ^■^"" 

a1 I ri-v^Llj iJijLLill 4jjlj.rKj| 3Jjjiill CjLvjJ,! I.4I0 iJijjljJjj 5j_u.£iill "ijjjjiail 

Jl^lsal Cjli CjLjvjJiI Jj^ (j^LoL«JI (jljUi i—flJUJej La-yJ 'l-y-«-« "^J-* iJ->*^ 
(j^L-aioVI (_yiaL«^ (jla Jjjj'i/I «>UaJLi 3_lLLII ■■■' >l I 3 jirrllLij njjji.^1 

, 3 <i^jji,l (J^is) (_, I no I'lll ' ^jUtl CjLvj^ ?-i-**- (J^ tjUjI I rTn CjLtlLlVlj 

j-ojI tjLs 4_i-3UI T^Lflj-aJI ^ — ''I '-^ ^ (jljjL^o (_}:>. Sj , (j.iiS I ji jJjij£Llo 
4j(jl/i ^ ^ I , ^"1 ^ I (_ji^ L^lj JlS jl J^ tix^jEj ' J"^'-^ '"' u^Vju^S)- (JjJljij i—ALajj 

(J no I'lll 4j(jii ^ ^" T (j'A^*- TcjLflj-ilJLa i L^lo CjLtjjVI CjulSLal (Jl2jJ (j no Mitl 

a1 I n-val I j ' « _"' (_ylll *lj-<i:>JI iJJj>o 4jijl/'iil i~.< ji JL>-Gj L^jljLS. 'La-jJ ?-^>^ 

(4jinO l~lll djL^'^l) ijUuu^21\ CjLvjJ,! ijlll!^ djL^^U I j . --. I . ^"1 ^ I BiLoS S^Ljj 

I '' j 'J .(SjLsJI al I n -v^l tljLg.lt Mil) 3ljjUtl 3< Mi'^1 CjL«I1jI 5«LflS (Jjifljj 

O' L)J-^ ^J'.>-^ LT^I ^ JJ ^ * J d J t n rlitl d * Mi*^! ^^1 1^" ^1 * Tt-JUIj-fiajl r^^^ 

^ J ^ ^ * lJ— ^' tJ-*J '^ "^^-^ i^tl -■■ 1.^ . .. ^j_u^^i3 ^_^IlJ1 )t_jl^l ^_^1 J ^"' ' * ujl^jj>- 
1 ' I I "1 «l" 3_i-3Li. iIjU^LLsj 3_i^m ->*"»! A ..^ tl -> U , ,.! s^Ua /ajj i-SJl^I I jijfc 
i.£.LlrL<aj (_j^l TcJajji^l i_2jjijj iCjIjIIjVI (Jjiajj ^^1 .^"^Vl (j-\_tji:>o ^^'il ,^-^ 

j|jj,l jjjaj Selective Surfaces 3_ljL2ILjVI -> U . ■S\ , ^^''■^^ .^-Ltl jjj^i Jiio 
^j^Vl ,>j^l 3a^m ^Ll,^UcuU>lL^ JUJ.I lAA(>JLo.CL..Via^LiJl 

^ J-- \l U I t d J I nilLlj . JjJL>JI Jj I nSjij (jj/LajJI Jj I nSjIj Jjjji^l (JSLtillj 
CjLijjVI (J^ljLa 7-jl^pJ Lo-Lu , 9 (2>C ^^1 ,^" ^Vl J^Ljla --^i^ (^'-'^'j Jj^' 

.0, 15 -0, I q;A_. 

3_u3m 3 ^ J A.^tl ^j^ Jj-«-!' >* 3J3L«JI jljll JLojl1<j/I (j^ i-aji^II (jl 
I.J I n J °i i(_j_iLiLll (_jJI (Jj'^l (j^ ^j'j-^'^' (JLSlLiI (Jjl2jj (_gjL>JI jj 1 '. , ^ 1 1 J 
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(JL2IL1V 4jjljJil i_aj^JaJI (jJolu (JSUujjj i L^jjjej (_g jdl jj 1 ' .^tl 5j|jj>. 4jvjJ 

1 j , , ,."C" j_yl!l 5jlj.j>JI (2>o ^j-a^ I I ri^ jjLa L&jIjI (Jji2jj SjjkUaJI aJJt (_,lr 
x_«j>JLI S«LiS (Jjiflj (_jJI i^jjj (^ j-ll j^3 1 r-jL>JI (_jJI J ^" '"' sLcam £L»jAi-iiJI 

(Jj-^ r<UJ ^-»U . ..1 I 4j I no i"i!l clll<<l-»- <ll! <JtjL.iiuJI [-^Jl '^"11 i_^^ ii_j ititj I'lll 

5^j^,^ll jj^ I jjtl SjljjsJI JLfljJl Jjl?"t lilljj S-jii-l jJI jj I :.^tt -> U , ,.I J^ 
5 J \l ,^" aVI ,-.! jU.ll (jjJ-cb x-jIaJLj IJLA ^Cuj i LujJI JijJL>JI f_^\ 3j^U,l 

I i~^^< J*^ (_^l ^jJ-II (jJl 3-!jl-«-II -sljll tiU-<-u jbjj V cujjxl^ SJ_j^I 
SJjLlII jIjJLI i'I 1 II 7-jl^pj SjjLtlll "^j I ii<i I'ltl ci!L«.«j>JLI p t^« ^ cr^j ''^1'-^ 
cjL»_«.^I u^ 5-Lo.Clhi.U 343'-*^' -^'j^' ?'>■' («-*^ iJ*^J -("^ 25-15 (>_i La 
<_ajj-aJlj S_lJJljlII i-sLjJVIj S-l^LvJJI i-sLJVI ^^Jt 5-»t — II ajmoi':.!! 

4 lilstlj "ijUjSjIlJIj ajjlj.j>JI ^-.'il .^-^11 I M"^."j i^jjiijJI (JjIjjlIIj 'SJ'' '^^^ 
(_yi Cj I j-i-oJ, I (_>A-tJ L4I0 ^i^ 7c_L«j LxjO 3 li 1" -^ I JjIjjlII oJl^ 5j \I ,^",aVI 
5j1j-j>Jl jjl_Lj_il (J_«L»_« ^ys\-nsd\ 4_j_cidL>- i-iL L L«VJ ■ J '^* ■'^ i«LLL»_a CjLS_j_LLiJ 

(jL<iJtjj_ul y J MM (^L^ ^JS Ml tj i LLiiAie_La^j.jv irl ^^* 'tl jju-u tJjSLj L<i_Lu «LjJijl11 

3 J Ml Mill v2jL«_«j>J,I (j^ JijJljiJI (_y^ 3j^jJI JJIjjiJIj SjjvU-JJI i_aLjJ'!^l 

. (_gj L>o Js Ml t Sj^jHi I 4-»u . ..1 1 
(_fj_i Lo (_5-<fcJ Tc-La-i^m (_, Mio Mill i> o-»- oil 4 J I im'ijJI slj^al (_yji aSJii 

,* ^ ' ' ^ "' o' ^l^lj ' I J^** SiAjLjJI "ij^jJjJSIlJI CjLjj" miU (j^ J l^'tl (__)iaij 
(jiijLJ (_y^ ^ Ml" i_t JL>-i tUll (jlj- 1 n~ (_y^ L^l jLJtlijdj 4j Mio Mill Cj1jlaj>JLI 
(JjjJI tf J_<fc (_5-3j i(j-\_La_<jii3j J ' ^ " J Ujjjjij (jLtaJj (jJj'illS 4_ujjlII (JjjJI 
3 al U II 1 oLJil (j-LJ- I II "t 5j_^^l » _; ' ' ^" ' Sj-LiLi-iiJI 4_iSLuoLJi,l (_pj^l (»j-2j 
(jl (S-C.JJ i3_«-J^Lo jlj_o (j_o L^ljjj/I (_y^ j^jjj La (_jlr IjLoH^I 3_i Mio Mill 
^^ alj '11 ^^* < L^j Ml 1 ^j ^ * ' ^ ' I j_^j^l ' J * '" ^"^ Lt-^^ d j mi Mill CjL»_o^>J.I 

32LiaJLi oLjil tj;AJc_ui3 ^^ L^^Lso c^lLul di!i ^ L^l VI 3j3.^^:;SaJI 

.3 I Ml Mill 
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jJljso 4 j I no I'ltl lIiLlx^sJ,! (2>o j^\ PJ-1 (j^ Lf:jJjL:>JI (_yJI J ii" it (jl (Jj^Sj 
"ijljli 2 I (_p (__>^L»-aILaLl AJ^ d-»U , ,.1 1 dj I no I'lll (Jll L«jiJ>J, I (ji (_jJI 5jLJu"^l Lb 

La (JL>J,I I jui (_y3^Jj Vj i^jLvj^ u^Lu^IaI (_yjL2ILiVI TtiajjAI (jSL«-i i^ jJl 

LcL«_Jul jl lj_JiiLj_a Lc.L«_Jul x_oj>J,l TcJajji (_jlr >Ual ...tl pL»jiiiVI ij\£ I jl 
1 1 j I . ^~ (jlll 4j(ji 3 I (_p (2>« -^ 'I A~ ...VI j_yi^ ij-**^ 'Lj^m djtXflj-^La Ij I'l" i a 
5JjLS_o ^ -» U . ..t I CjI < oy oil d-uLjcjVI i_jjl^j>JI (j-« 4_i-3L>JI i>jLjk jjHajj 

1^1 i At jjLa j^T I— iJL^j- (j-oj ' L&j-^J .ajj I II (_ylll ij'j.i-'^l cjL«.oj>J,I pl^Lj 

IjjS 3J!L«jJiIj 5 -» U . .. 1 I 3j I no Mill <JllL«.4J>iI,l (j^ CjIjjI i nil jl ^^alj'.ll (jiuLJ 

jljJil (JjLjJI Sjlj.;*- 'La-jJ pLaJjl )«-a lj_uS^Lu Ttlajjiil )«_oj>J,l S^LiS jjl 
4 J I no i~ill Cj1<o'»- oil 5jj IA;tl i_.ul^:%iJ I i" Mi'^LLa ^Lul Lblj J-2^ i4 mt- i n" 

5j1^jj>ij1 cjLi-jj l5>^ ?*-* l-^-O"^ * (j_uLuj *_o^>J.l jj-« Sj^-^AjLI 5j1^jj>j1 jIjl-^a ^ji 

' " . « .-I " J I 1 K "^ cdJi (_ylLcj i«_o^>J,Li LLajj>J,l ^^Ij 3j^U1 ^^lxulOju^I (j-u 
(j-oj ix_o^>J,l S^LflS CjjiiAJtjlj 5jlj.j>Jl (jl Jiia jlyjl iLajjjj-caJl 5jlj.j»- 'La-jJ 
Liiajl i^jJ-J 4_i-3U,l ^ -»j.A.^tl -^ U . ..I SjjjSll tl^vl I II II (jLs j-^l i—^jL^ 
^-jvl I II a i«_o i-»^ajl LjJjJa i . i "l— ^-^j 1 J^-* (j' i-^^ ^j'j-^"-!' o''-'^-^ ^-^l-dj Lt^I 
(_yILll oLfl-LjJiLlil 7cJj-aj 3^1.^ ...II CjL«-»je-oJl (jLs liJJ j (_, 1 r J i7c_La_<jiJl 
I j J "■> r-LbeJ (_ylll i-dJj (_gi 1 1 J J I n't 3jiiiJc_(Ji, 1 Sjlj-jaJl <JliL».jJ ^ I '' (J_o_«Ji 

SJlJJLc ' " ' ' '' J . ' (jr-*J '^iJ-^ ''-^J-^ '^^ (j * (J— ^' *j'j-^^ '— 'l-^J-^ LT^l 

<i^jj (j_a (_yJ-Ci Sjlj.^*- CjL^jJ . . I U " " f_ySji\ <IjLS_Lj_LiJL!l (_7^J .sLx^J 
(Jill < *»■ II (jLa <ljia_iiJe_Lo Jajj-ua (_^i^ J'-^'^ TtI— ^1 ' , ' ^ 1-^ " "' jl tjljliJl 
Cjljt-oj:c-A a1 JLa-" i nl ^^ 2 1 t . ' ^^" * j ■ J '^ *' .^^ ^j-^ ^h!-'^^ JL^-^ d "»■ 1.^ , ,. .^ tl 

3 J I II Ml II cjI_»_o^>J,L^ cj LS^LiLal! 1 (j-« pji II I' j I 3_o*^Lo j-i-^l l5j-^' 

.SJ^^l 



Solar Concentrating Collectors :ijijl^\ 4timitmi\Qi\at^^-^ 

dlLvjJ I.I U"" (_ylll '"'1 i^j .U"tl ^^^ a^jX\ 4j I no I'lll CjIjLXJ>J,1 J 0<"i I il"l 

(_y^ L^l o<"ii 111 (jSLxj 4Jl Tcjlol^l (j-« 'i-Jl («-^j o'-i-'-'^' '^"j-^ (j-* ct^' *j'j-^ 

CjL^jJ (_5_Lij>0 (J^'ilJ . 1 ''■-y^ d ,'^^^',\\ SjljjsJl CjL>.jJ CjI j '"'1 i^j .U"ll 
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IJlj* (_5-Lc (J-LLaj (_yjJl 'Liuu^l (_j3G LLA (j-OJ i5j_L«j-3 <1>-Lcu^ C7^ (J no I'lll 
^ * <<t ^1 jjj 5^J_JJLi-iD 4.>.L(.iLA ^_^^ ^j no tlill d ^ ("it ^^_jS^ CT^^ CjL«_0^>J.1 i>jL^ 

iSjlj.j;e_LI SjL^LiiJI ^-^vl I nil jjuus (_5-i-«3 pLuiiU Jj^" • "^ I TtiajjJI d.>-L<jtA 

lij^pej (_, I no Mill pit Ml VI j-i^>j (_y3J-ifc 3^--" Sj^jJll ci!L«.oj>J,l (jLa (_yJLlILij 

»LajjJ| 4jj.Lji^ JjI^'j Ij-JJ^ I j 'j-» • ""' jlj-ll (JjIj-cuJI SjIj.jv 'Ls-jJ it^j (^^Ix-i 

tcJojjAI 5 « ^"j 1 1 Sjljj>JI 3->-jJ (_yl«j jji-VI i_xJL>JI (j^ (1>^_3 '*j'_>'=-'J j^Lill 

TrUintl (j|iJ Sjlj^l uIjU-jJ (_y^ iij'-^' -^^Aj' CJ-"-"-*-^' pL«J;<!iL! Jj^lmU 

(jLs Ijijfc (j-«J '2jlj.^>JI (JLSILiI (j-« 'Ji>:J lS'-*-" J-«'^I J-*J '=LLajj>J,l «l^;»-2lj 
3^jJ >l3j (jl£LoVLi 4JI CjUjjI 5_^jJ,I lIi Llx^sJ, I f_j\r Cujs^] (_ylll <— ijLallJI 

tfjufc (Jia (_j_Lcj j-isl ji Sjjio '^j-^ 500 (_jJI I j" u . ..Ij I (JjIjjjJI SjIj.j»- 

1 J J I n "t 3_«_i3j_a Jaj-Ltis (_,lr jUc-JI r-LlJl tjlSLoVLi (jLs 4jJL«JI CjLs-jjJI 
uljIjLiJI j-Jx^ O^^ '^ i3ril"-^l 4j^Lu-^I CjLLjjJI (_y^ L^ljiitli^lj 

c-LsjiVI j2^ VI Jjii" I n"t V L^i 5_^jJi,l CjI r tj-r oil 5j_LoJ,l ^— ''I '^-^11 (j-« 

3JL>. (_y3 SjljLs I J (j-ujJ J j"" J Mi'iiU pUJuVI Loij hLl2£ jjioLdl (_, mo Mill 

'yS ijji Jjii" I n't (_7^l ^-»l^ • "1 I 4j I no I'ill CjL>.o^>J,I (J n'\< I t lIi L>.4^>J, I Djut 

j_3jllj (jl ' • I '--'" J ci!L».oj>JLI ijjjfc S^Ljs Sjuj (jLs LdJjd i-«-jjj i(j^j^L«jIiVI 
(_, I no Mill pL»ji5U 3jji^L«JI Lkjlj^l liJjjaiu (jl JjiSLj La (JjLji^I (j-o I jj" 

<:L>.L>Jlj ij-tHjLJLI pi * Ml VI (j-« *^-**^^>-:pl J ■ '^"' ' ""j (J no Mill 4S^jj>. ^*-pJ ClA_L?e_j 
Cj1_».oj>J,I iJJL^J d-aLdiil <1x».^jJSIlII CjI JjS<"iII jj^ 'Ji):^ (JjLjji^I aJJt (_yJI 

42j1 I nil '"'Ijl-^'l I (jLa SjitjjJJLij i L^tLfl^ *-^Ljj iJ^V L^Ji^ (j^ ^ ''-^' J^ 

jj_ij (_3-J-ll 'LoJ^UI diVl t'linVI (_y^ ijhjX\ cl!L».4J>iJLI x-tlajj (jl (_jjiall2j 
.iIjIji.ojsJ.1 el^ SjjLalSVI SflKllj 4jLwiJI J^LSJilj 2u».^_^JS;i] I CjIjLl1«UI 

:(_yji S^^jJkl 3_i ino Mill cjL«jjj>J,I (_y3 3j I iiLmVI tlj^VI (jl 

"^ < Mil (J nS < I (»5--aJ l^JJI J-*J !(_, MIO Mill pi < Ml^iJ jJJliL«JI TtlajjJI -I 

(JjJo (jr-L^ j' ^-ijjr' 'Lla-2-1 (jy^ Lij-p^j 'Lji^ cUa^LuJI 5jjI,Ll1,| ^j no Mill 
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c-LuiVI JLl21<jLi aji l5JJI jjtj i(j.uSL«jJi,l pUJ^^U (_>^UI t^LlxJI -2 
j^jJil (_y^ f-^is WiJ^ 5A£LJu (__>^m TcLijjJI Jiielu 5jL«JI (_y3j i4 M-V I nl jljJi,! 

jljj,! J-jl I ri II «1_L^ J-*-" Mi-^' J'v ni J^itlj Ji^ jl (j^L«JI TtlixJJ (_gj^jJI 
,^j_uSljlj| ^>c_La_tuiiJ i^Ji^^^l ' 1^ -^ 1 1 (J^is ^_^A^ /*-^J <^ M V t n" 

(J fi <i i"i II 4SjL>. VpJ tixJJtJ (JjiSLlII TtlajjJI 4£jj>- (_y3 joSLaHJI jL^^ -3 

■•■I — *^l 03^ .(J^LjlII ■'I — II (_yk: iLlsLuJI jJiLiII pUJiVI 3_L^ SjLj}-I 

(jj£Lj I ^ ' ^ « ' (jl (0-C.j) J « ^ 1 1 pj-i-ll (j-a ijSjX\ CjL«jjj>J,I -' I--' « " (_y3 <ijjiSL«JI 

a'.ljU,..! ^ U>»- ui^ o'^ iParabola ^Kil «Ja^l jSLi jicjjj (I^U,,.^ 

'LuS\jl1\ TcJajji^l (jjSIO S^jJil <Jl!L».«j>J,l (JlS i"il (__>^a*J (_y3j iS^(j^ '*3-^ J' 
^^ I ^ ^j ri t"ill <:< t Mil ^j nStl Lix-pe-j «LLL«_a fiL^j^jJiaj ( tj^ ^1 "»■ U , ,. ^ L)1^j_a jj_* 

■ 5.LC.SL.-UI ajJLSU J-lTllcU ,_^UI ^ U,, iII 

3_4J>U,I jljJ,l JLoJlIL-^l Sj-^jll a^frlOMlll CjL«.4J>J,I 2^1Jj-3 <_.IU"j 

^ 1^ ■ " II (_ylLC I j .^1 .^". ^Ij jjj^LlII tcJojoJI (_jlr 3_l I no I'^ill 3 » ni^\ (j ri'v <l 

^j fiSr ^^ tl .^-^ < jtlLoIu j1j_« ^j-* ^ ' nSLjul ■■■ 1-^ ' '■ > I * ' ' ^" tiJjj ^_^i^j .^^^ULI 
I Jlj* ' ^ ^ " -1 1 1 pL«_JoVI 3-J-o^ (J-J-ijj <\^~a\ . ,. 11 ^ 1 110 Mill pit Ml VI - 1^ « " 

TcJojJlJI (_y3 S^U^m 3j I nj i^ll ^^11 .^-^11 J^jlu (jl 5jJ^>-Lb (_yJI 3^1x^5^!^ 
(J^ls (_5i^ Jl 3jj^ cUail (_yi^ 4 I n'Ctil, I «L»jiVI j_lSjJ (j^ (j^^-a-l (.7^' ^_yS\jtl\ 

(ji (_j_L«_<iJ jA I nStil, I djLjIiVI ^ -^ I . ^" a V sLij^La (_)^L-iiJtJ (__>^m ■- 1-^ • "II 

cjL>_4^><i.l JljkJLjj . L2-iLu< ^jj Lo^ <4_ljL2ILiVI -- 1-^ ■ "»! ^^''i .^-^ ■ /'-'-^ 

£Luj,L<j,3| ^--»''l .^-^11 1^^ 1 3*^1"^ l-^j" l"l" SJJJlC vis Mil S_^jJkl 4j MIO Mill 

js-jajj J i(_yjjiJLi4]l J'C Mill Clj-i^ (j-a l—flJUJeJ L^jSL! Cj Ljlx^sJ, I (j^ pJ-iJ' ' "J^ 
I j J I'' Jj ,^^tt (2>^L«j (jyill u^j '^^11 5jljj>JI 3^jJ (ji i_2^lli.VI I JLA (j^ 
:(_y43 Lc^jjji Sj^jJll <JllL».«j>J,l (JK Mil jii^l Lalj ijj>.| (_yJI J-*:a-a ^j-a l_flJllitJ 

Compound Parabolic Concentrator :mSjiII jijk^ fgmitmi] it^^ ~ I 

(j.<_cLLa^ (j_a S^J-^' j-^J-'^' (_, Ml Mill > o-a- oil (j^L«JI TtlajjJI Qi^^ 
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(JjLtuJI (Jjijaj <_j^jji (_y3 j.x-1 iSj^ Jai- (J^is (_^^ I ijj^'' cLLiaLtuJI iUjial 

(<S_<j/l_l l—SjJlJ 4jjlj 1«_4J>J,I IJl^ 4_Uj/JiJl^I ^-.'il .^-^11 (j-«J itl MT- I nl jljj,! 

J^ J'^j (j-tLai. (j^j ■'J J '^^11 SjjIjJI (_yjij Acceptance Angle JjjSIl Sjjlj 

(ji (j^ ^j'j-" aJ-it 4j<ii^t ;<-J-ij_9 '(8) ja^j JS I'lll (_y3 JJtJJ i-« l5j>^' liaiJI 

Jl <n" I 111 (2>c (.j-iij L^Jl-^ I jj I III Sj.^Lj^ J_jjil I 4jjlj (jjSlj U'^-^J 'f-*^?^' ^~i^ 
La I jl Sj^Li. (jii<i Mill 4^jL>- J-pIiJ (Jji^LlII tcJojjJI ^js>- (_y3 /oSLaHJl Sj^-v| 
(_y^ jUll |_g j"i II I U Q>^ '^^^tP'-:' 'I-<»-J^Lo (Jj^ ^ij'j lj-^ f-*^' S-^J-* (*-■ 

4 J I II i _t i—SjjiJ La 5_^jJi,l 4j I no I'lll CjL«jij>J,1 (_y3 ^ i jl I iJli 1 jjiJJ, 1 (j-« 
«Lil^ ■ U ^ , ,." (_gjjl ,jj»SL«Jl TcJijjJl » '--' ^ " 4.>-LjtA (j^j 4 J I II ill (_yjkj ^^jS^pJl 
«Lj_L^ >]^ "^ , ,. \ ^_^JlJ1 fi I II '^Jl jl t i^-jj'^l «_Li2_a «L>-L(aLA ^_^1 ^j no i"itl d ^ ("it 

3^jj «^j tjlS-oVLi Tcjj-ol I oK 3j.uiII1 ajjt i-.tii'tjl LiKj i(j.uSL«Jll p-UJiVl 
(_yji j_p^pJl 4 J I II t jjLa i_j£jJ,l ^^jJ,l > o'»- oil 4 J I iiiluj iijujuus AjvLtiiA ct^ 

«lI5L>- (j-a (J II i"ill 4j<jIiI (Ji-JiJ (_gJJl (jjiSL»Jl TcJijjJl 4j;ella <l>-LijtA 4 j i n t 
tfjjk (_^jLjiJJ . dJ^Li- (JjLcuJl j-«-i (^ JJl <— i^JJ^U (_jJ^iaJl itiaill AjvLtiiA (_yJI 

(_j 1 r I ^j , ,.:; ^ (J^LjlII jtlajjii! (j^j^LlII (j^^jJaJl (j^j 5^1 1 nil J3I3 3 J I iiill 

.t_!^jj'i/l jia^ 

j_^JL«Ji,l i—ij-UJU (JjLjjjjjJ sLjSjJiI SjijJil CjLjlaj>J,1 (Oj^Li-aj ^^* ' u^ 
jjt 3i:j^l ^.o-U-jJl t_4jLj'!^l JLoJLlijl (j^ i_ajL^lj i<iljie.uij jljJil JSLuJl 

(jl cdJ J 3_i£Ljs^ ^-^j-^ J^' Lj-'l <J-:!-'^>^'j J-o-^Lj Sjlj^l JL21JI (Jji2j 
(^,_Lc (_y3l i I iij n_gjLo ■ I'- ' "J (_jJI r-Qjcj (Jjj^jjJIj (jji:>JLi 5jlj.j>Jl (JLalLil 

,3^J.All 4j I no I'lll iJl! LjLAJsJ, 1 (j-^ vijJLalLl (j-<-3" (J-Ll^LflllJl (j-« 'J^i^i' 

:>Sjill3iJilla«a«-2 
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i(8)(«^j J'C i~it]\ fj!^ [jS SjjI jJI (JSLJu (_y^jj(JI cLcLLi^ jjelbj SjjlSII Slj-lLi 

I j J *> Ci-lTlJ 3_JjJ_1 iLLaij (_5i^ (J no I'lll 4j(jil ju^jlu (jji^LtJI TtiixJI (»5-2j 

^J "^ t * '3-^-*' *^^T-^^ J-^J (J_uSjl1I,I pi ^ Ml VI ^^' ' ^""■' ' ' (^3-^ LS_3J^ ' "'*' 

gL^^l t ri a «_a «LjjL^Lj ^_^j^^£J1 /n 1 ri^^JI «_La.fl_a «L>.Ltu_a ^j_i_i-£aJ l^jJiajj i^ijL_u 

J_jSjjJI 4 J I II t (jLs (J no I'lll iULjI/i <tji^ ' ''-' ^ • ""' (_g JJI (jjiiL«JI TciajjiJI «_Laia 
2 

cjL^jj (_yJI J^l 1 11 11 Sjlj-^v 3-^jj j-3j (jLSLaVLj idJLs a'jjti ju^jll\ SjuiuJ 

<L>-jJ pLiijjV lj_lisjj iSjjia sLs-jJ 1000 (_jJlj.^ (_jJI J '^"' ^jLajj^ Sjlj.^*- 
pljjial i^j^ djSLxJJ 4_LoS jj£l (JLiLjiV (J II I'lll ^js>- ^-fi^ LfjjjtJ (jj»^L«JI 

^^ ' '^-^'i ^^-Ljujl jtjjILj ^^j>. 21 1 jL^j>ijl (^3-^ L-^i-y-i *^J-*5^| ^j II Mill 4S^jj>- ?^-fuj 

.^J>U 3_Lj^Ll (J n o M i l l J^>o u^ 

^^_4-i lIuU *-_)^jjIj *Jjj_?tILa jj_uSlC 7c_Lij_u ^j-* 3~>^ lO"^?^ ^*-**^^?-* 03^*-'-* 
jj_a cLfl-ii I II 11 jJLSLjIIj'^I ^_^ Lo-Sj i4_jl^_Lij_ul ^j-* 0~^ ^JS mi Jtieluj I j * ^ ^ 

i—i^jj^l u^i^ cLLaaLtuil djLji^l jjSjjj (JjiSLlII tcJojjJI (»j-2j S^^j-^' <jiiIjla;>J,I 

<i_j_aj_Lj| jj n Mill 4Sj.jv )«-jIu tixjjtj TtlajjJI I JL& liJjjeluj i(Jjl 1 nil J^LsJI 

. jLH^Vl (j-A-tJ (_jij-ilAJl (J n Mill ?<-^J-« J-J-»^ Jti-I Oj-^ ' 1-^ ''"'' 

jjfcj 60-20 (j^ La cj L«_o.j>J, I (j_« pj-'-ll I J-** (j5-^ j^_p^' "^ J Ml t 7-jljjj 

-ISO) -t-^.-j"!! ^jII (^ Sjlj^ uIjU-jJ t_JIaIi(_ylll djLiijlaiLI TtJj^ dil jd 

. (4jjla 2l>.jJ 300 
3x.j.oja^ (J <"i I 111 (_7jJI LdJjS SjijJll CjL«jij>J,l (j-« lS>^' (JiS Mil liJLLifc 
«LLa_^ ^_^_Lc ^j n Ml II ^ * Mil jj-uSjlj ■ j*^ 0^ (^3^ Ct-^^ «L5e_La_tui, 1 ul^^l ^j-* 
d_j_cu_i (_i_LlJtJj . 3 Mj U , ,.l 1 ^.^ I ji ajS I ^ '^ ' (JSji Jiitjj (_ylll J I ^Jjjj 
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L-iSjJLI j^J-tl ^_j_uj.<l_jJI J-<1->J. 



j^jX\ iSj-^^ Jt*^^ 



VSjJLI 1 ^jUll «_4_:fc_a 




53£jJ.I Sj, , ,^ ,': .!! ciLl»^I :(8)JSLi 
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'L>-\ I ri a (J_lL2j ^I i^jjj ajSjJil 4 j i no uM Cj LjlajsJ, I /aj^L-aj (jl Lblj 
7c_ta_<jJI (j_a S^j-S-ill Sjlj-^l 3_L^ JjlS"! cdJij Sjlj-jall Ji^Lill TtlajjJI 
(__>^U,I 7c_La_ijiJI 5jlj.^v 3-3-jJ pLjjjV isEjoJ (^SLIj Jajj>J,l j^sJI (_yJI (_>3m 
?c_La_<jiJI (j^ 5jlj.j>JI CjL^jJ 3j'-^J t-jj-uLuJ 5jlj.j>JI (j-a '^-'i^ ' -^ ■^J 4JL3 
(J.<i:>JLi 5jlj.j>JI (jljLfli SiSLifoA f_j\r i-jiilll /ojJ V MJLa I J14JJ iJajj>J,l >^lj 

. L^jj^ (Jt!^ l5>==:? J:' 

5 U ...Ij. tiUj Vu J 1*1^411 jjiij "d^Li. Sjlj^l J-flUcj i_gJLll i^jUI JojjjJI 

(j_a 4i.j.jiaj <iiiLo «Ll>-L>-j 5'iljU , ,.l Ji.lj (Jjl 1 nil (J^L>JI i_!^jj3l iJlt-uTij 

(jLa plj-flJI (_ya J I ^".".Vl ^Ir tjjiaJI SjJloJ 3j»jI1Jj hTj^^I lIiIj f_^ tl>^l 

d_»_<il (Jj_i^j aLoI SjJLc ' ^ ^j V slj.^1 (j_« '^i-^'-^j-" 3MjU , ,.VI LjjJij 
7=_o_uij 4i:j^l 4j3.La.3JI 5Mjt VI "a li^ii-b (_>^UI j'l 1' (_yJI ,j.u.«JJI 

5j|j.j>J| JLilLlI «_L4J I j ' "^ I (__>^HI TtlajjJI (_jJI (Jjj^^U (J no I'lll ^JLjij 

.j^jUJl ^1 ^Ul jJ^cJI ^ J*^Ij 
(ji ^ ^ _■ J J iJa_S^ (J_o.j>JLj 5jIj.j>J1 (jljuia (_5-Lc i—i-l^rJ 1 j<uJ 4Ji (_5-t*j ijj 

/C_1L) J tpl * MiVlj jJ_Lx-ojIlJl ^ 1-^ . ..Ij * L^j1^jj>. ^^* * JL^^iU 4x,^j_im CjL«_o^>J.1 

(JjJ»-j £LLi2j jj^ (_y^L>.jJI t_!^jj^l ij^jls jJ^ (Jjj^jIlILi SjIjj>JI (jljiia 

(J_Lj^ jJil Lj a \j ^ a 1 1 SjljjsJI 4_lO (ji J-i^ i(JjLcuiI (J.oL>JI i_!^jj 2I /TjlJ^J 
5".ljU, ,.VI (j-u 4jjIj.j>JI JjIjjlII i".1o»" I nl La lil Sj^Li. 3 ljl°l ijj^ La SjLc 
J 1 ,^11 J ,<v c.l« ,".VI I Sjlj.j>Jl (jljiia (_yijj lilljijj i(_jjjLjiil (-jjjj^lj "ij^LvjJI 

^ I ^ (J n Ml II 'LxjZi] (_y3 (jjiSLjLJj La (_jJI S^sLual a \j ^ A 1 I SjljjiaiJ (_, 1 nj'tjjl 
(JJjISL»jVIj pL«jIiVI ^U . ..Ij I A \j ^ ^ 1 t Sjljjsjl Ayitl JtljJJ .^ . ..^i^^l II -^ U , ,.tl 

.,_>^UI ^^...ll ^1 Jj^l^l ^LtiVI S^ ^ y.20-\S (_K>UI jJa^l ^y^ 

(jjyj ^I^^JI (j-a i^jjiil 4_L>-L»-jJI 3j^jj^L! ^ iljU , ,.VI Js ."ill jLui*.! jjl 
(j-a 4-3-1 I nil SJl>-j (_5J^ )«.£|^I >U« .><II (J-lL2j (_yJI I— 2Jl^ (Jj Luljjiu^ Ij-al 

■ l-> « ' ^ 1 1) L^^UjL>- (_7l^ ■ Uj j ,'^\\ l_^^/Ll>.V <L3uILl <lx>-L3-jJI 4j^JJ^I Tzls-LM 
.((^IjJI ^ U.n ll ^ ^l>^lj CT^jL^' ^ U.n ll ^ i^^^JI 
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JL>-Lj dJJjiJj ' aj U tl (jjiflj (J.O r-jjejj (Ji-JiJ (_yjJL«J,l (-j^jjjI (jLs jj>-VI 

■.(_yjt 4jLjLiiuJI -^jal .^"tl j<jjklj iS^jjUI lIi Ijla^sJ, I (_ji 

(j_a x_«j>J,l IJLA (jjSJb :4JrjJL<js»L>.JJI jj"Mjt- ,..Vl j% fj^l ^^j>iil -I 

(J no I'irtI 3 » Mi'^ TT 1 rij (_g JJI i-aLLiuJI pj.iJl (J.O 3-L>.jL>JI 3_t>.LvjJI 3Mjt. — VI 
I J -> '-^ ■ ■■ (_,_Lla_j.a 4Ji.|jdl 2L0.U.3JI 5Mjt — VI Lol .Ji.|jJ| ^\ jLiiJLi 

3«LiS )«-3jJ 1_ljL2ILiI L;e_La_<ji 4_Lo (J_«.j>o (_yl!l uliU^LLaJI JL>-Li (_yjvjL>JI 
LajI JL^v ^^^ jjjjL::e_iJl JJ-* i3-i^J 7"^ cI^jHj '-**-'Ti-* (j " t"in <! t mi) ^>^1 <^" ^1 

jil^j^JI (J.O pj-^ ^^ ^"."iljU , ,.VI (2)-u 5Jj^LiII 5.al I iioU 3 j . nilLij i(_jl-»-l jJI 
• rjLiJI (j-Il 4^ljJI 3Mj|t — VI ^ J.«^Li Sjlj^l JLSliI xJi 
7-j_Li I ^ , ^ " I ^ Qi^ '— *tH*^ <1j1>-I jJI 3MjU , ,.VI ^^^ ^jjua i_jjjj| JJ5J 

JLcjlS i3jii.l jJI S-o-U-JJI 3MjU,„\I1 j_yl>.|jLll tJojJI (_yk: tT^jil,! (jjL=tjJI 
»j_2_j <i_i_L>-ljJI 3 "ilj U , ,.\< t ^ "^1 ^"nVI -^ U . ..tl ^1 ^j ,10 I'lll 4jljIiI (Jjj-3J 
(jjilje-LlI 7-_j] jjJI 3"iljU , ,.VI j|jL>- jj£. (_}2I1JJ 3jljj>. (_yJI L4Lj:>iJJ I j.^l .^".^1 I 
Sjlj.^ ^-^J-^ J-^J (.3-11 L5-^>:i ^-^-^ 4ii.lj jU,l (Jjl I iitla t_!^aj^l (_yJI (OJ (J.OJ 
.x_0J>J,l I Ji^J [juusj^ L«ia.2.o Ajiij (9) (O^j (J£LJuJI (_y3 t(Jjl I nil 

^^Jjui { I^JJI L^>L>. ^>-4JJ *1^^1 jj.a cLc^jjlAJ cLsL^ji cLL>.L:i.j ^ tij 1^ , ,.l ^j_a 

pi ^ Mi>L! A^jvl^l 4_ujuu,1 4j?t-L^j^^1 -■■ '-^ ' '■ ^^'1-^ * i4_uJjt.A ^ "^^"^ "^ L?~^ cI^jILa 
pi t Mi^iJ ^ <^l <^" rtl 5^1.^ ^*-^^ LuLSlul 1 "»■ 1^ , ,. 4j_a ^Jjtj:e_j ^^LLij ^ t n o t"ill 

^^2j 4_L>.L>nJJ1 d tljl^ , ,.VI jl JL>. jJ^L>. ;^n<i tlitl <l ^ Mil JJ^>-« JlJulS t^ I n Mill 

(_jJI j<ij (j-« lSj'j'^'^' j-i-*'-^' u^3 I j . ^ I , ^" ^ 1 1 ^-»_^A.^n j^LSILiVI TtlajjiJI 

Sjlj^ S.>-J-i J-^J (jr^l lS-^J:^ lJJJ' J-"'^' ''^^ jUI JjLJLs (_yJJJ(Il t-J^'b/l 
,«_<U>J,I 1 Jl^ LjjIojX. L«ia2.o aJlSJ (9) <^j J'C Mill (_y3j i(Jjl I nil 

jj ^"l I 111 ^_7^l «Lc^j.iI,1 <Jj I n Mill CjL».<i^>J.I JJ-* lO-^' ^a-L«Lx-i2J (JjLLA 
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■-I JJl 4jJ>.L>.jjl d'lljU , ,,VI J-^J ^j-iil «_4_?J. 




L>.jjl (jOjljIa_i_u Ji I aj j-j-itl )<_<i_>J. 




4i:_^I 5j,,i.iMin C1jU.cj>J.I : (9) JSLJj 



901 



6JLi^l 6>3lhJI LiP9J9:lSJ 

jl p ^ .^"11 d)ljL_Lj_cl ^j-C 4_<j_^vUJl ^j il t fill i (j1^^>ij1 ^^* ' JJ-* 3^Litj 2i 

4jjI.2jjVI -^jt — tl jjladiljjj iL^ji^ JslsLJI (_yXJi.<iA!l p-UJiiVI ^ jijilx^ 

(_ji^ 3^j^l 3"iljU , ,.VI cli^uTu i^j-xj A jTirW aJJt (ji^ c-cltTLll SJjLjtA lt^J 
-»r U , ,.Vl «Lc^_<iJ?E_a tJL5^ *-^^^tJ^^*-> 3^>^ /*-**-?^ (j-u£ljul 7c_La_(aiU (_^j^aJl ' U -^ 1 1 
(j_a A \l A" , ,.VI ja_lj IjL^j iL^_Lu CjLc,Ij^ Vj 'LusIjIla ell <h"ii nU 4jjiSL«JI 
i_iJL>JI La? iA>iil J-<k^l L^iiAj jpJI 4JSLII 4jvLJ,I (_yk: Ja^LuJI pUJiVI 

i4j:>.U.3JI 5Mjt VI ,^•.(,11 <_!^Vl JL-ajl Slaili jialLi^jji-^l (_,jl.,i11 

^^ * * I ^ '^ (^^^^^-'-^ (^ ^ 1 . ^" 1 1 ^^^ tLojiXjls A^l>- aJJb ^1 .^" y I £< U^ * ^^.pjtj jl 

i_lj_j_l3| JJl.<jj J_aL«_a i_a^1JL>-V sLjejILi I j • " ■-" 5 M j U , ,,VI j_uS f_^\ LxJjJ 

.4j;vU.jji a;ijt — vij (_yjjL«II 

CjL»_«.^>J,I ,j_a 3jLjLiuJI ^J^lill pl^^ 5-ajl mil .-.l^^.^tl j_^ I : aj U~ 

I-j-lSj^I tiiJ->- (j-O "i^jjUlj ajijJilj ^ -» U . .. 1 I CjL«jjJ>J,I (_5-<kj "^J I no I'ltl 

j^jjj tlr>^>- S^LlII (_7^j ' i-4J-« (_pJ 4_uj<JlJl^Ij 4j<iUI1 ^-.'jI .^-^tlj ^j^ ,^~tlj 

3 I J I iijJl jLlILi-l 4 jlr (jLs (j->-«-a i_3JL& SjjLlI (jLjijVI ^Lal jLp- (j-a J^l 

L^I^Li 4-LLa^L"aJI u:jL«.4J>J,la it-j^iLail (j^jiJI SjjliI 4jJLjiA!I uIjIj 3^>UI 

(_j 1 r 3_jjlj.^v S^Lla (_yJI 3_uji.<uiaJI 4^LLaJI (Jjjjcjj jij-S 3 li I" -^ I L^l'C Milj 
(j-oj I'l lil'i-ie-a 3j \l ,^"al (_ajJlSjj ^ ■-' I" -» " CjltLaSLij 4 lih-ie^ 5jljj>- CjLvjJ 
pl^l (j■^— 1 <l I (roLo-a jj_a_»_j £j) ^ ^ " ^ 1 I j) ^ " ^ l| I ^^ -^ .".tl ^_^I^ t (j:e_j LlA 

.4-l1L^ ^-lILl^j 3«iLj£Lj < I j I u 1 1 ^^jjii\ jj^-»-"t dnn-^l cjL>.4j>J,I 

iL^bjeJ (_jIlJI 3 al Ull (j^L-ai. *jJi,l i-3j-»J (jl 4jl JiaJI (_y^ (_gjj^>jiaJI (j-a 
pjj 4ijj(_a jji ^a^ll t_uL>JI (jLa 4jjIj^I 4^LkJI oVLxJil<j,V 3j.uiiILi J 
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jl <ljiaiiie_LO 5jljj>- 'La-jJ Lr^ ^ij'j-^ 4^LL> L^JjS (_j_(Jla-i 3 'j I U 1 1 4^LLaJ| 
(j-\_«_o (_)l3j_c, 3_jjLlJ 3 ij I U 1 1 5jlj.j>JI «l-»-jJ 3^jjLA (jl i<ijJLc jl ^ U , ,.j" ^ 
l_Lil LL»^j_3 j_L3 h . I iiLm x_<jj>J,l jLjUi-l ^^c-i (ji>^' ^''^ (.3-^ I ' « ' ^"' 

^j_ij I JLji (jLs 5--ljLij^<II ialiaJI JljJjj (_y3 jl 3j^l :,^tl t^jLiAJiJI (_y^ 

(_>^lj_c.^ jsLJll (>j- in" I 3^L»JI (j^ ^ K"i"t Lj^ I jl La! it-j^iLII ^jjil 
jJaJJI (_>ia-c. LuL2Jj (_yl»j I j-ik jjLa 4jJj_iI,l iJiiVI Qt" I iiVl (jlolj^ij 3^jGJI 

' ''-' ^ • ""' CjjjtJ i^LLaJI (j-a J .><ai cU^jj r-LlJl tUSLxJ iIjL».<i;>J,l jj^ pJ-iJ' '-*-* 

(_^ Sj-^j-ll c:jL«_«.^I JUjGjj<V SjjL-aiaVlj ^jLwiJIj 3_j.Jj(JI cjI^^j^-iIII 
(Sjjla 3j>.jj 90-80) (jLjiiJI S^jJ (j-o ^rfi/^ *j'j-^ ^J-^ (jT^ ^'j-^ 42LL 

I Jj^jlII ji aLII j^U". ^"aj 3j^ I "i.^tl CjLlUjiJI (_y^ SjLsJI oLjJ,! CjVI m" I ni^ 

pLA3jl Jt_a ^ ^ A ^. "i L^«Li^ ^Lb ^-» U . ..1 1 Cj1< <i-»- till <:! j i nilLj^ t^^JuLiS 
joJ^ij I j ' ^ « ' (jLs S_^jJ,l Cj1< Q-a- oil 4 J I riilu Lalj , 3 ij I U 1 1 Sjljj>JI 'Ls-jJ 

5 I ,,i ;ILi j-aVl dllJLSj iCjLvjjJI eljt (JiLo (_^ SjjIj^I ^ILLJI rLul 
(jjt^mi )«_Li5j_o (_yi L^Jjjso SJljJLc uljju )«-IL<iIO (_7^1 3x.jjm Cj1< o-»- oil 

.(_£^j>-'i(l iJlll< Q-r oil 

(j-\_«j jlxLj 4_LLj-iiflj sLj/Ijj j^"^I ' • 1 1-^" J ii>-L>JI jsjLjfc (JiLo jj-^ (j'^-^ 

> r>->j^ 3 ^U'.l I ^^ 3_p.L(Ji,l ' ajjtAllj ^ I IIP I'^ill pU^iVl ^-^''1 '^■-■- jLUcVI 
4Jlji^llj t_xj^jiJI 3nl<"tj 3nl"-^l v2jL«.4Jt^ ^jjLuoIlSVI 5rtK"llj j^UIaVI 

(j-o pj-J J I »"i I III J^-i^s-H ct-^' (3 ji's I III! <~il ^j .U'.ll ^^ 3j^Li.) SjjLxjlXI 

ji cjL«jij>J,I J^ I _ . J I lit jl 4jJLt». cjIjLicV ^^JS>~'^\ pl_jj^l Jjj cjL«.<jj>J,1 
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3_fli£Lj c-jl III -!tL-i dJJij ^>m j-«-^l jLj^I u^ S-ujiL^I^I J^l^l jj>.\£ 

(>jtj Jii-Jj i^JJI JljiiJI J^UJI jji SjLc: (^gjL-alaVI t_iJL>JI ^ SjLuiil (_yJI 
(JJJlJ J-ikJ i3 J I II <i Ml II S^LJaJI (j-a S^Ls^U '"■! ^jjU'.tl pt;^. ^ ^^ jLUcVI 
r-LlJl (J JJ 3jjIjj>JI ■"'! ^_^ .U"tl (JLxJtjjjil jl Mi'itl »ljj (_yj-uL-u'^l I I J I nil dJLi 

S^LlII «Lij^I JLwLL^Ij Sj I no Mill Lj>UJI 5t — Ij, 4jjLij^I 4^LUJI 

^ ■^ I" ■•- 1 1 CjLH^LiLallJI (_y3 joJ (j-« 
(j_a AjJLc. 4 J I II t J'\ i"ij j_JuIUil pi < I'lVI (jl Lulo^p^l ^ ijj>- 1 i-jjLv (j-« 
C:jL».«j>J,I JLxJiHi-iil (»l-al 3_ii^ J< Mij I jUfc jjla La 3.ikla (_y^ (_y^' pUJiVI 

.j^LJil pU MiVI (j-o ^1 'j'-'"' V L^Jl cdJi 1^1 jj-"ii III (_>-3>3 (j-o Ji-^^^ S^^jJll 
'Lc.j.^lj ^-»-u . ..1 1 cjL».«j>J,I (j^j ^ J J ' ^ -» -1 3JjL2il (_5-^jj 3JL>JI ojLjfc (_y^j 

l4«ji j-a^l ' ■ll^'j^'ll 3^jJlII (jyJI 3jJLc: 3 'jll^ll Sjlj^l 4^jJ (jSj /oJ La 
.j^jHil pLuSiVI Sji^LiLj (j-C jJi-iJI ^^«_' 5^jJ,l CjLjlajsJ,! aI JlJt"! Ill 
3_S_l£J 3^jj(_a /oJ^UI (_, I no Mill x_<iJ>J,l jLHi-l ' • 1 1-^" J 4Ji 3j^^L>JIj 
ijaLoHikVI xuus^ 3~.~'^^ 5 J \l ,^"aVlj 4_lLojiJ|j 4_iiLiII i_jjI^j>JLi ^ jIj'^'^'j 
I <j I u 1 1 «_oj>J,l pjj^^j^^ jj^ jLUcVI (j\jU(J^l^j(JI aJJt (_p JL>-I (j-« -^^3 
(JliLfl^LiLsjJI (_y^ (Jjiai'i/I j-JJJt3 3 ^ U , ,. 1 1 Cj LjlajsJ, I (jl Jj^l LiJSlx-i 4Jl j^ 

TiAjUsH Lo-ijJ 3jj1a '^J-^ 70 "^0 ^j'j'^^ '^J-^ (.3-^ ^j'j-^^ 3^113 I.I U" (_ylll 
l<i_LjL«JI 5jlj.J>JI CjL^jJ 1,1 U"" (_ylll '"'' ^jjt^'ll SjijJil Cj 1jloj>J, I ^^«' 
3_<j|jJ j_a';^l . . I U ~ J a >U ,,.j|~ II ^^jj,| ^ Lolj i^^l jl 3jj1o 3jvjJ 200 



(j-a J Ml J 1 1 iJliVI »"ii III (Jjija^ ijji \j-J^ '*>^ ^ij'j-^*^' 3^LLaJI (JSLliJ 
^''1 j ill pJ-iJI (_yJI I "'J I--'"' ^ L*J^ J .^"ai J'C Ml 1 A jj .^11 jui Tciiajjj .3al UtI 
I'U^'iinU JJ5_p fWJ (jA" ^aUaJI p3J(_yJI jJajJI JjiJ<l3-lijtJ|_5Jjl 3maJI ,j^ 

(j^^ iii'll iJll^^Lill ijji JlJJjJI (_y3 Aj^Uj-g^Jl vIjuLJtxJI J 0<"l I n" ^iiL<l3 I L^ 

3_jjlj.^v 3^Ll3 (_jJI r-LLaj i>Lj-ll (j-ij- 1 111 (jl (oijuj i^LlIj-UI (_p3lj^51J j>LJll 
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jLitJI r^b ''^' jj'-^^"j Jjl-Ulj uuLjLlJI 4^jaJ Sj.uiiJLi j^Vl iiila^j 

.A lino I'lll CjL>.4:>J,I 



SjLil (JjIjjjJI (j\ir I il" 1 Lt-LO--v (»J-23 L^l u^ 4j I no I'lll CJ1JLAJ>J,I I-L!j"| i"i~ 

, 3 J I no Mill 3al U1I CjLLjalaj (_y3 VI ot'linl ijjlj mil JJ^l *U.l ^ j '■ 1 ' "-^ (j-*J ' ^ Jj" 

>l3j cdJ jj \j . ^ ^ 1 1 (jjSLj 3_i I no Mill 3al UtI . oLiil (j-LJ- I 111 (j-C iJ:jJJL>JI JlJi^j 
ji 3_lJj_(Ji,1 (jlalj-C.'^l (__>ia_«_jj 3^>JL^ L^JjlJsJ (_yiaSLj La (_yJI L^jljja. 3-»-jJ 
,2 j.r-\ ; ,^\\ CjLjloJiil SjL>Jl a[jX\ /T^lj Jj I iiillj aI o-a-'ii nVl^ 3^^ I "i.^tl 

3 j\l ,^"aVI 3 Al<-tl tljl j 3^1 II 3jiiio Mill <rjL«.oj>J,l J 1" I 111 ^jJLll 

.eJJt ij\j.>J\ CjLvjJ (.3-^ '^!J'^ S^LiSlj (J-«-»3 (_7^1j ijj I lit ^ , >. ^ ^. •, 1 1 
Cj L»_o.j>J. 1 <i^j_o.ja_o (j_o 4 J I no Mill i^LLaJu oLJil (j-ij- i nl AUaj jjjSIu 
i(jljj>Jlj CjL«.o^>J,1 (j^j J '^"' (_jlill I— xJjlJVlj a\uX\ (jljji-j ^-»U . ..tl 4j I no Mill 
Jij_tjj L^jljLS. '^-jJ f-^^ '— *tP- <-^L«-o^>J.I (_^l o'j-^' (j-* "Lii' i-LljjalS 

J <" M i l <Jl!L«_0^>J,l (_yJI (jlj.J>Jl (j^ "Llil j-»^ l_K"^J 'O'j-^' LT^l f*^ (j-* 

(_^^^j_j^) /c_LaLx-£3J ^_^ i>L_iil cijj.::tJJ Lo-Lu /c-LaLx-iallJl ^^* * ^_^ i^L_iXl »-l)L?t-Lii_a 
^^yllJl ^Lul ^j-LJr I nl «Lo-liaJl (jLoJtjj_ul jt-uHiJj i ^_^j l^jj>ij 1 ^^ja_uaiJl S^^Lli J* -^ * 
(jtjr I nil dji-Ls. (jjLuijjjSiiJ^t>- <ij^L(xcaJI . "il Ij .U"ll ^^ ,-il ^. ,>.l I J o »1 1 nl 
JLo-ljiJ (_5-J-Il ^ >| Um_\I t 4 J I nilu Lolj . ^ « A"j n S^LiSLi *m (j^ *>ThP '^'-J-*^ 
"^j ino Mill CJuLje-cuJl i_^ L^\ o<1mi1 »_uSia3 i_^jljj>Jl (jjjijjjJl SjjiUi i_^i^ 

I U U ^ ^ j^Jl^j ( 10) jo^j J'C Mill (^ . JjLcJ,! fj^ 5-lo.CLLij.t, I j<i:aj>Jl Sj-iJL-iill 
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iSj J—*^ Oj'^J ' ' (^ LlaJ 
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4.;e_Ltaja ^JLcJu-i-oL) t_g j-Ja-tJ I i^^^-se-t-urJ I ALku - 
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906 



6.,ujULajJuJI 6^UlJI 

«_ci5J l-;J-X^ iSj^J-^^ LJ^^'J. ' "^^ C '•' ij-*-*^ CT-^' 'Ij I no I'lll LllLjLJtxJI (_y^ 

60-30 jl J ? 1 (_j I ri l"l 11 «_4J>J,I |_gj" I ri a (j-O (j^' |_gj" I ri O (_yi oLu' o'j^ 

^m 5jl^j.jv cL:vjj «_^^ jt_<ij>J.l 7t_Lij_u ^jji^ ^j fi t"il1 <d ^ f"it ' 1^ ^ ' '■" (j■^.>.J .^Qj_u 
(_ji^i (_yJI x_oj>J,l sLo ^JlJ (»j-23 (_^1 4Sjj>J,I Sjill (JSjIij (_gjjl j-ik x_4j>J,l 

jii^l j^au (j-ojj Cji < o-»- oil A 1 1 riilu jjljj>JI ^J-o (jLs CjLjia^>J,Ij (jlj.^>JI 
(Jl q<~ii III (j-« I— 3 J^lj i(j<-iiiT- ia (_gj" I II a (_y^ ji Ltlj" i n a i^^ Ui^ o' CP-^ -^1 
J.<UJ>3 (jyjJl "ixJajVl x_a AJjLilu i>Liil (j-ij- i n" AUiu SsLaS jt^j jji CjLjtxiiil 

.(_gjlj.j>JI jjAj . ..II 5j_ALli ct^ 

4 J <lS 4-bj_>_a 4 J I no Mill 4^LL^Ll (>[jX\ (j\ir i n" 4 -1 U I i -1 J ' ^" l_ALalLJJ 

(_, I no Mill pU Ml VI ^jL2^ 3ijJLAJ L^jljjS. 3^jJJ , 5 ij I U 1 I 4-La-l I nil oLJil 

» jl-^" . "_""'! "jl'l I aJ^it (_^i^ I^LoIl^lj tCjL>.4j>Jll ■- 1^ . .. (_7i^ 1 j'-^j'' ' " ^jliXI 

1 1 j J °l '''-:!-^' 7C-U3 CjVJlJL^ JJJL>iJJ 5 ij I U 1 I dlLt-O^sJ,! ^Jl^ jLlL>.1 f-^ 1 ' ^ 1 1 
(_j-La^L " aJI x_OJ>J,l (j^ rjLkJl tUI 5jl_>»- 5^J-i lAJ l3>^' U3^ SjLlII jj3j 

sUI 7tj^ CjVJljla C3-^ tillj JljCI«JJ i^jjia CjL>-jJ 5 f_^\^s~ <ijJI (Ji-ljJIj 
j_a'i/l t-ALaj lil ijiljjj !(_, 1110 Mill pUJiiVI 4j^J <ij«Lfl$j J-«^' 4^Lu^j 
i>Lj_a iilj^.j>o i_tjE-L3 4jjia 'i:>-jJ 40 jljLixJ (jlj-iJI *La Sjlj.^*- 'l->-jJ ^j 

4 J I niluj .(JSal uJ^ <Jlllj^(_yjLoJ<JllLjLA;>J,l (Ji-lj L^JJ J (JjiSi (JjOJtJ (jlj.^>JI 

<ljt_uJ,l 4_i.u/Ll2JI '"'I .A.^ljl I ^;^« I ijJLut ^L^ 4-l!J-l1,I 4j mio Mill iJliULa- I nil 

j_uSL!l (_7^j . >L.o^>J,l 3.>.LjiJ, 3 J iiiillj (jljJ-JI fi-xj>- jjji:>o (_y^ S^Lc JlcIj2^ 

jJLa (_pL! ^^ 100 i_y^\-LM\ (_5-l-C (jlj.^>JI (<i:»->- -iJ^^=:J 4jtjLiuJI vJliuLJtxJI (j-« 
(2)j^ILa ^jl I 111 ^ III Mill 3«_o^>J.I 4_>.L(aLA Liu Is IjLb i»_o^>J.I <:L>-LaLA ^^j^ ?^J-^ 
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. jjUJI ^1 c_x^L.Vlj o'>-I' 
3_j_ui_«_iiuJ I 3 al U 11 cjLSjLiLsj ^>i^l 3j I no i':ill 3al Ull . oLil (j^j- , n't jjl 

.Cj^^I iIjI j (_y3 3 J \l ,^"aVlj 4aa.^ji^"ill 4j3.1_lII (2>o 3-o>^Lo L&jii^lj Lg.jjMi 

I j^a LxJ ^1-«JI JjJ (j-O JlJJjlII (_y3 3j I ri<l I'lill LliljLa- I rill Jl <n" I ill J Ml" ijj 

Jjjj J iro aj (jLljJj LjjjjjiJ (j^iajjiisj (jjij^l^ «Lujj(JI Jj jJI (j-o JjJjlII 
^^ « ' (jl (Jj ' 1-^ ^ "a Jl <i <"i I iiVI (_, 1 r j_a'i/l J ' ^" \' Vj i(_yjflj^'i/l Jl <\ Mill 
(jjij'^l (_y^ Lo^ 1 J I -a-a 4 J I II I'lll iJliuLjtxJI » J ' ' ^" ' (»5-2j <ijjjj(JI (JjjJI 
jaJL«JI (_y3 4j I II «i I'lll diuLje-cuJI * ^ '" ^" ' f-J-i Ji^J . ja-a^j (jLlJj (ji U . ..laj 
5j_ij>-'^l 4_JjVI (_yi (<u 4JI j-i^ ijujuus (_)ijj (_5-3 4ljH Cjljjjji JLlo (_yjjj(JI 

AjiJsjJJ vj . ^ ^ 1 1 (jjSLj 3j I no Mill 3 al Ull .-.I ^^ ,U" ^^ 3^jCl!l (2>c djJjijsJI 

3jinoi°:ill 4^IIaJLi a^jOJIj i5rtl'-=»J.I (_>:3ljx.>LI 2i<ijLLcJ;,l i^jLjLlJIj ^LJll 

laLoILiiVI x_»i j^ j_i:>J I (Ji-I J (_yJI CjLjlx^>J,I u^ a 1 1 iTi'CU 5jlj.j>JI Ttjio (_yji 
3j_^^3lj CjI JUlII ^^« ' (Jl o<"ii III (_yJI <i^L>JI jj-JJ (_p3jJLll IjLA j_;^-»"lj 
.4jL1lII (Ji-b (_yJI (_j- n i.o.L " aJI J-OJsJ.1 (j-o i^gjlj^l >JJL1II JijJ 
ajj-~i in_i L«-Lu sil^j^ll LojkJLs-l a JLJ-" i nj 3al Ull . ^i^jlli! (jLoUaJ liJLuij 
CjL«_o.j>J,I (_y^ ^ I J J 1 1 (j-\-Jr I n" /oJLj sI^^JLj ii^jQjl ^1 U"' ^ ■^"a i«UI j^^l 
jl 5_jLlJI 4i£JaJ <l>-j|j^ d U , ,.lj I SjLLiI (_}i-lj (_yJ| 4jl3J joj (j-oj 4j i n o i"ill 

(J t" mil ^ I II l"l II Jt— 0.J>J.1 p ^ < ^" I .-t n "»■ t 2lJ iAL-oIi-A^ll »_Li3J_a ^^_i:>jl 
3 -» J ;^.^tl -^ J -1 . ^" (^ VI tUI ij"^ ' n"l Jo<"li nil cdJi (2>^ *'>^' (jtiejjijj 

(JSjji *m ^^JSK-a JiitjJ Lo-LL.La itl^^l (_Jjja^ (Hjjjj-caj (_y^ IJijJl:>oj iMj^LII 

^ 1 U ' » "^ J I nilu Loij . \t jU" . ,.^ sl^^JI (_Jj.J>J, (_yii5jJ(JI Jtlaill (J3^ t-JJJj'ill 

SjjIj^ CjVjLus (j I 'nT\ L^La tUI J-ojlIuiJ (_yl!l ^Lm^Jkil ^lUaJLi ^iajOJI 

dlj^l (_yJI ( _, 11 1 M i l l J_OJ>J,l (j^ AjLill ?UI (j^ Sjlj^l Ji l-^J-^ iSj-^ 
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(j\-ir I ri"t «L<iIiul ij^ (J no I'llu (2v>-i-tJI «m-i <ii^JijJI <ixiiajl (— alUJeJ Vj 

^1 i^jl>^l ^QJI JiJ Aj^iiai 4aiiL^)fl Sj-^Vl ^ VI SjLuII ^UI 

3.<Jaj| (_y^ 5-U.Cllu.U liJJj (_;^ 2Li^JLl!l ^liaj ilj^l (_y3Li Lolj '^l-tjJI J^'-S 

cjL»_o.j>J,I jjlx. (_yi ^j'-^ j-^-^W '-^L-'-^j i(_j I "Lmi (J-SLjiuJ "Ldl (j^j- . n" 

IjLoIi^l l.x-&JJJL>o (<iJJJ i<ii>-LcuJI oLJll tjlj^ f*^?-^ (j^J 5 ij I u 1 1 4j I ri I'lll 

S-oJkJi (_y^ 3 .J I u 1 1 1 j . ,.^'. ^^^ Sj^jGii 3 .J I u 1 1 oLlI,! SjIj.^ ^-^j-^ o! 

i-s^Lli-l fjJs I.J iiillj i3j_jia 3^jj 35 (_^l^^ (_yJI sl^^JI Sjljjs- 3->-jJ j-3j 

fj^ (Jj^jJI (_jJI «L^L>JI (jjJ Sj_<iLj_o (iLjiILikVI xuusjji j-pJI (Ji-I J (_yJI 

^ULLj 3.1ajGJI 3 -itA'.i ^^ Lx-Lu n_jjji.l j-jlj-o j-o lSj'j-^' JjLjjJI cjLlLj^ 

sLII (j-o |_5jlj.^l j_ljLl!I J-flJj 4jjIj^I CjVjLjII JUji1<j/I /<Cu ,2>i-l-^l 
sU,! Sjlj.^*. 3-^jJ 03^ O' J-*'^' ' _ • I ^-^ " J dil j (_,lr J isl^^JI (_yJI (2>^l I nil 

• Sj^Io 2^j-i 25 -20 f_^\^ss^ (_gjlj^l 

4jijG (»UiiJ LjjiJijv! (JixJ (jLJSLlA (jLLalaJtA (II) f^J JSLJoJI ^ "a J j l^j 

>K 'bLiilj J i«UI jsJ^l ^dsr' I ,M Lilu cl^^l j>aj-",,ij 3j,no,':ill ^lliaJLi 

(4 J I no I'ltl Cj L«.oJ>JL I) i^LLaJI )>-LOJerJ aUij jj^ OH5^^ I i j 'i (_y3 (j-' "' '^'^t 
2uUJIj i|_^jlj^l (jjJJtlll ^liaj (_yJI isLusI j-J^I iji>-b (jJI L^i2Jj (»UaJj 
Sjljj>JI (jjjjej jjfc dj^JiUjl d-oiisJl (_y^ (_gjljj>JI (jjjjellll 4.oiajl aljij-'n nl qM 
jijj aO^. CjIsjI (_y^ i4lLoJil<-ulj jL^JJI *l-ij! (_,..iOMitl pbtiVI CjI^^ (_y^ 

.a^ULii <rji>iAJi (> jl j^i (> ^.c^o-jji ^ujlVi 

(jlj^ (j_* ^'j-^^W 'Lj-SJCIII «LoJaji (_y^ (_gjlj.j>JI (2>J>^'=^I (»LIi-i (jjS^JJJ 

^^ i^^ti I -Qj_u 5 -2 ij\i La I .^j u*^ ^^Ijjj 5j_L«_u£3 j^sc-L^ ct-^ l5_3-^-^^-* lO"*-''^ 

jlj_ol (_gj.ja_J t_gj^ I r^ 1 1 (jljJ-JI (_y3 SjljJsJI (2>J_)JtlIj • (ijl OT'linVI »jLSJI 

«Lc^_Ltf3^l ^_^_i-£i>JI «La^ ^_^ d J t fi r"ill CjL«_o^>J.I jj-* (^-iL^I jj-^-l-^l *I^4jI 
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<i^jj (j-* (.3-'-^' O lr-|-»JI (j-U jUI ^I^^JI 5jl_>»- '^■J-i Cj^I jLoj I L-LJaJjjG 

■^ .^--11 ^1 «l^^l (j^ (JL2IL1VI u^ J 0" I '"1 5jlj.:>iil (jLs ^ • "■-"^ ,^-.11 5j|j.j». 
elj-A >l3J ajj 4I3JGJI (_yJI 3^L>JI jj-j3j (_, I no I'iill pi < MiVI j-3jjJ V (j'A-a-J 
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aUaJ JJl^ i^^\ 5 j\I ,^- aVIj 3_LixJ<JI J^l^l (j>ni liJLlA (jl (_yi£. 

"ii^jGJ (_j_iiSLj La (jj-^ "ijSLflj tixjjaj (jljJ^JI (_5-tJj 0'^ lSj'j'^'^' Oi^'^' 

j_3jjj V Lij-LJtJ S-jj-jsJI (Jlj.>-3l CjsLjji (ji CLiJ-^v Ijlj I J.>.lj A^jJ '-^^J^' 

djSlxJ V (_j-ni.q-LaJI ^lajilll Aliaj tjla ^^1 jl AJJ SjJ, (_, I no Ml pUJil ljJl_L& 

ti ' < >>" * Lx-1 ^t-uo^l 1 JLA ^_^1 jj^-i-o^l t (-L^tjJj i^^_i:>ijl cLi^JlJ ^_^ d 1^1 t II U 

Ljlj-jv IjJuu^ja 5jL«JI (_y3 jojiaj 3_i i no uM do^jOJI 3.xIaJI tjLs iJliLa-Lcjl (j-« 
4JI o<"ii III ij;j.:»J («Lj^^ i/aJtS i jLc. iJojiJ) 4jJj1S"iII 4^LLiJI jjLi-iiA (_,lr (Jjwu 

.S^UJI jii^ 
jjjSLlj |_5jlj^l ,3j)-ielll AUaJ jjla (ji-LuJI *ULi 2Li^jGJI 5 itx;! ^ Lol 

(_, I no Mill pL«jIuVI CjLcLji siLijj <ij^ dJi-LjJI a[jX\ (jjjjej (<uJ (iLa (j'j^ (j-* 

(_^ Li£j i5jino Mitl SLiLLaJI L^j^ jijli V (_^l cjLaj'b/l ^ L^Ujuj^I (<i1jJ 

I jLoHcl «m (jlj^ f*^?-^ '^'^'^'^ CH? *'>^W O^ ' ""^^ d 1 '^ '*» "^ J I iiilu (JLsJI 

Cjl^pjiil (_y3 3 ij I u 1 1 5j|j.j>J| jjji^^ (*l-o (jLJEjj)) Iji^LtitA ujlj.jv ljjn,a^ 
. (_gjlj.^ Q^jJs^ ijJLuk j^JJJ V (j-^-s-J 3 J I no Mill 3al Ull I jj'a j^jlu V (_ylll 

cjli ^^'-^^ (jr^ 3_iiiioi':ill 311iaJLi Laj3 ^\ ^^j^\ (j-o jj JlaJI liJLlaij 

HJuLJIj l-JjIJJiJ '^^^i>*'^' Sjijaim CjuVjJI (jIsLLa ,_pajijS SjjLJI sl^^'ill 

L^La 3jiiioi°;itl ^S^jOJI 3 ^\\\Sl Lu^ 3jiijjJ,l 3jjL-a:;SVI 3.il£aJI t_^j-^j 

CjLxjLuji (J^ii- (j-a VI f-"ilj (JS Mil J Mi'iM 2 (ji I ilr alj >(_yiaJ J'C i"i t x_ijijlu 

3 J 1110 Mill 31LUJI jiloitlxajl (jl^ I^jjjlII JjJil 3jiii;ILij i(_^3£^l ^jJI 
t»l"i Ml SjijLjJI tlj^'^l ijiili 3_l1I Mill I j^UI '^ (_^lf J '^"''^ • " 3i£jilll (_y3 
(_yJI SjvUJI 3^jjolJLiCxx^ 2^SJ\1 3^UJL3 3_u5Jj>JI I j^^UI ;^ ^'a La|j 
(_, ino Mill jj^-jjJI jj!^ 3 .J I U 1 1 3j ino Mill cjL«jij>J,I (jLs 3 j I iiLilLij ijij^_pJI 

(_j ino Mill JkJ^^.jIIjl aI JLa-**!! nl (ji (_^-(->-l l-X-4 ^LLtlu ^-I^JlIII CjLlLL^ILa ^JL2j L^-oLx-i 

■ 3-LLa^L"aJI 3^liaJLi 3i3jLl!l olSLol \JU^ J-*^ 

aJLlII fjJS 3j^jCiII (jlalj^'^ 3_i ino Mill 3alUtl j^lajr". Ill . ~»IUI .':."■ J ,^",^"j 



(_j oUII Li^ j t- J l CjI mm iij-a LaLc^ Ct-^^ *^-'i>-^^^ ^3t^^^^ ^^* * Lt-^ Lr^J^' 
i^lj.j>Jlj j_i-iiAj j3'j^'j O-^j'^'j '— 'ii^' Lr^ "-^^ '^ti>•-" ijj'^' C'^'.' Lr^ 

.3j<<Mi1l CU_J^I (j-a JJLc: (_yJI 3^L^VLi 
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(J^lj (j_o 5jlj.j>JI 7c_<i3 4_i_LiC 4JLi ALC j'v i"i t Jj_>jI1JI i-kjjjLJ LU^<aj 

•*■ '^ * A^_^ gL j - S — LjlS-j-a 51^1 ^Jl o^"( ( III t iSe-i ^^jl^ijJu] \jJb ^^Ji2j>^ L>-^' (J-*J 

•SO*^' lJI U^ "JJ-^ (j-'>y l^j'^^ 

(j-4_>lj-»- (j^jLj^j (Compressor) ■ U A I , u ^j^a 5jijLJuJI ju^jIII Sj-^jvi jjjSJO 

<ixiiul (_5-3j . > U j~ I , >. 1 1 Jjt ."ill ^^Lla J I '^-^ J^J-* (j-* -'^ ^^ (_!-«-*-" ^-jus^ 
(_j_aj . ■ U j~ I , >. 1 1 Jji I'l'il (_yJUj.^Sj| jjjjJil (Ji «n" I III (_gjjaj djtjLJail JiJ^jUJI 
33.43.1 JjJLjill /<u>m 4lUaJI jji^a a-ijlj^^<tl 4lUaJI JSLij 3JUJI ojui 

3 al U tl I ^j II J tj 3_jjlj.j>JI 5 al U tl . J_«_«j I j '"^ t (_gaj^jiJ| ,_p3jJLll ^ ■■■^"' 

. Absorption Cooling ^ .-^1 ,^"^VI 
JJ^l (_^-A 4_u_uL_u) Ai 1 11*^1 *=LtJj] jj_* ^^ '^1 '^" '■^Vl Jkjj_jIUl iLliaj Q^SJu 

3JjL2lLjj . Evaporator jitji I J Condenser (-iSSUIj Absorber (j^Ulj Generator 

Ja^LxiaJI i^Lji, (_y3 (j-*^ 3j-^' U' '■*^?^ «L«jLiiaII ^jJljISIlII Jj^jUJI sLxiiui )«-o 

uiiljLc, SjjllLSUJI jj^jUJI ^ 1 i--"i J <!<" I li" tixojvj icLi (__>^mj jJjJ,! (Jl J j"ii iilj 

^L-j^-* (J ^ "1 I li" ^^ '^1 '^" '■^ Vl Jlj^jUJI 4_<iiiaJi tjLb ^^^JlJjjj ' '^j ' "j^ ^jjjJijl 

i4jJLj^jIlII SjjjJI aLxjV JlcI I liU lUj , ,.jll jjjj A^jiuill Jij^aj^ (^J-^:^ "iJLu 
(_gJLj^_ilII Jajjji^l jji ?m (J3SLI IjJijj 1 jLg.1 I III! lUj , ,.j1l jjJlJ ^m (»j-5j 
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jlitjj Luj^al /tjj-a (»Lliu (_y3 Lai idjijLJuJI sl^^JI JiJ^jjj lJijjSIlII jJLx^'il 
(jj dJJij (_gjjj,l J ■-" ^ 1 1 (j^ ij^ 4jiaiiic_LO lIiLvjJ j_;^-- ' (jlSLoVLiS tU,! 

I (J I ri tj (2>^ ' '-'-^ <ixia.iJE_LO L&JlAJSO <t>-jjlj (_gJj^jlLll >Uj , ,.jtl ^^^ Lljjj!l2| 

jJij-iiA (_jj| ^ .--I .^"^Vl jj^jill <ixiiui i_^ 4jJj^jIlII SjjjJI (»i-x-iI Tllxj 

4j I no I'lll <Jl!L«JlJ>J,l (»5-2j (_, I no I'lll ^ .--»l . ^" ^Vl Jj^jUll «L«iajI (j^J 'lSj'>^^ 

AjLja-"i I n""'^ d"l ,IU", ^ I (_gjij^jjj| j^UaiJI ^jj^ iS^^ lSj'j-^' j ' '^I I Jj'^ 

(jA-sjj iSjjio 'l-^J-^ 80 (j-^ '^^i)-* j' lSJ"-^ J '^■-'tl cLlLo^ aLxjV 3 ij I U 1 1 
(__)iaAje_La ' '^ * ' '-^ Ll^r^tJ (J^J*-! ^iJ^-J^i (j*^ 4.:*-jjJl i>jLjfc (_^^ ?^i)-^^ L>^ *'-^' J '^*^ 

jiUil (Jj-iis <1j1o^ c^3 • (t>A3 (^^ 66-6) L^JS SjjljjjUJI d-iLojiJI (J;vlj_o ^^^ 

jLitj ' ^ji^" /<uJ i—iiiSUI (_3-3j i(__>^m (_yJI j_iS_pJI (jyJLc Laj^ LifcJLl^ (jjSjj 
djsjL2JI oLJll AjLa-" in"i 4jJlJ^jj 4_lLo^ d U , ,.lj i cdJij i_pL-u (_jJI 4jj5J>oj tU,! 
(lUil (JJ»-JLj Likjjuj i4jjia 'i:>-jJ 32-24 Sjlj.j»- «1-^jJ (jt^ LS'-^i^-P KJ-) Cy 

IJL^J id-LO s-J^ j_iitjj t_jLu^ (_yl^ Ji-I jJI «UI dJj-fi (_yJI i^JiJj |_^JJI j-a^l 
' O "^ "^ "^ "^ ' '^ * ' -^ Lt^^ -L)'-' *'-* cJ '"' ^ lS'-^^^J^ yj^ •n n j^ A} ^J:>.1^ ^_^ Jl>.1^ILj 
A^^_5ILI ^j-jJe—LJ,! 1 Jl_A (J^^>- i>l-ji,l JJ-4-1 t_5^^^:i>-^"' yj^ * ^ 1, 1 Ijuk Ct^^ ^ j , ^ "»■ M j 
JlJ^_lj (_yJI 3j1oj«JI oJLA i^jjjj ij-itjll iji-b JjLJI «UI (_yJI L^ijlj^ (J-2-9 

a^^_u_uJ1 JulA^j^ ^rl)-* /*-* ^i-^' J*-^ T^J"^ SjLcl t iSc-i a^_u_j1J1 jLj_ajj_J ^iJJ-a 
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(_yj| (__>^m (j-« i-JiiL>J,l /?j3-11 '^j.xIu L&Jjljj i(__>^m (_y3 ojui /?J_pi.l ^_;l I'' 
^ .--»l .^" ^Vl Jj^jill jL^^ J^^yi J ti'( 111 miaj I -^^^ Cy ^Jj'^' I JljIIJ jJjJll 
JU^-jHtl r*^ (j-* i—fljiSLlII oLlajj <ijij^m 5jljj>JI 'La-jJ (.3-^ ^J'^*^' "'t!^'-:' 

tfjjj^^ i—iajlb Ljja^vj 1(J.ojl1Li J <i"i I ii_i AUiJJI (jLs Lajj^jj I < j I u 1 1 i>LLl,Ljj 

j_ifc L«^ !(_, 1.0I i,^~iaVl aJ>-uJI ^liij (_y^ ^aUaJI (jljj^ (_yJI 0^' j'-^'"' 

cjL«_4^>J,I (j-« (»jL2JI jL^I «m J's Ml (Ji-jJll I JLJi jt^t^<i3 itUlj A^jiuill 

.?m (jLiejj/ jl 4j I no I'ltl 

r-lj-j-ol (j-c «Lj>oL(JI 5jIj.j>J1_i (JlL<ijJi,lj (__>-3m (j-o i_gjljj>JI r-j-^iJ.! -3 

' ^ i^~t iLajILi A \j ^ A 1 1 3jIj.:>JLj (JrLaimj (__>^m (j-« lSj'J'^'^' Prj'^'^' "4 

. Jj^jjJI OL-La «lj (»J-2j La 

(_5JJI (_5jlj^l jjir-lll 4-LLU.O-LaJI OU-OJSJ,! JSLij tixOJV A-LLO^LaJI ^lUaJLl 
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suLa Jl^LuiII «UI (jUtx^ Lolj i(_y^KJI (_, .rr^ .'iill pUJiVI >a>i aJlc: «l-ijl 

jj_a ^j_^.j?t_a Ji J ^ t ri Ml p I * Mil ^^^jj 2i Lg-L cv i>Lu,i (j-LJe-tuJ ^ o j -i * (^_3-^ 
sUI (jUtjjij jL>JI sUI (jljji-j 3 J I MO Mill Cj LjlxjsJ, I (jLs I J-^JJ iSjLsJI jsLjII 
JLloj^ (j^ *'J''' J'^*^ ^_;li'' CjI Jl>-V , ij I U 1 1 5j|j.j>J| jjuusji J'v Mil Ji^Ltuil 

(12) ^j J£L<iJI (_y^ J'i>^l fLIiJ (j7^>»-^' l5j'j^' J^jJ^l J^^ J 
Aj^ il tlj-^l 3Jjl_Lo Sj-a-j (_y^ (_gjlj^l JjLIIj jJtjII ij\j tUI 5^1 jj 

x^j c-j1 mi-v (_yl^ ' _ ' J 1 1-^ 1 1 JtP^' (jr'l (J^'jJ' «I_J4II '^^ihP:' l5j'_>^' J-^M'' 

3jlj.jJLi i_ajiijj jij^jlll jL^ (_y^ jJcjII (_yJI jjju i_5JJI *m Sjlj.^ ^j-^ 
isl—LJ,! (j_4.j>o (_5-j-!l oLj-ll 5^1 j-1 (Jlijijlla 4jjIj.j>JI lIi Lv j.^>J, I iji\^ Lolj 

SjljJsJI I M iTlSl dx-L>- (—fliSUIj (_>-Om (J^;*- J-ftlil JJ^jUJI TJ-1 ijfJi IjJ Mil SjjLJI 

^l_^l jl Mil'iVl (iLaf UjI^. J< Mil 5jiijjJil ^jjL-allSVI S-iKUl trJIjLoj 
LfcV_^ 3_«jLSJI xjjLiiil 3_LjJli: (jLs liiljilj i(_yuaLX-iJI aj>j^l 3-<JijV 

(jl j-J-C i<i_i_ajA.:>JI jjIj jJI ^^« ' jl (_, oUII i"i-»- jll JuiLtA ji iIjIjlaLsJI 

i^jdl J's MilL i2 J Ml Mill ^aliaJI x^^ 5-mlj,,il 3 i,o"-^l cjLLiuJI p-Lul 

JLa_o f_^ Sj^'j oWW TT ji^'t (jl J.aIL>iJLI (j-4^ LdJjJj !(_, Mio Mill Jij^jjJI 

CjIj < Mill f_^ LikjLiujI (JIJJJEJJJI (_ylll )«-jJI Mill CjLH d-JC-UJ (_, MI<1 Mill JlJ^jUll 

CjI I III I jJll CjuLLi(_,i^ Ijll^ J .^"Ti^"tl ^ii^jJI a , ,.L , ,. J,>.Ai 4^^L^| clLI^JI 

cuLVjJI i^LLa (jLiLJI (jJI 4^Lb)?Lij i(_y^Lol jSLiu 4jJlLlIIj 4j^j£I^I 
5jijjJ,l CjuLlJI (j^ JjJjiJI Jl>-jj '^^■'■i^ H^^J-'-^^^ (jT-'i^J-^' jL>oVlj SjLaliil 

S-aJiil,! (_y3 ^.ijt Mill 3_ujjlII ^S^aXIj CjJjSLII j-P-«3 (_yJjJ(JI /<sJL«JI (_y3j 
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(_gjijj 5j_p."^l SJjVI (_y^ cj jii-i ,_>^L>JI pLLiill iijl^jjiu (jl j-i^ I L^ijJLiijj 

OjllA SjJ^JLjJI 4jJjjJI ^Slxllj t^JJjSLII (_yJI S^LiVLlJ !(_, irio I'illl JlJ>j1II 



t(j no I'ltl djLjij I j ' "--■J «"' JJC 3^j_<jiJ (_flj>0 5Jj I niU (jjij^iilj i7-U^I 4Sjj>-J 
.(J no Mill ijj>-^ Jjl.-^L>Jllj "iSljjillj jLjCjial 3'jj' '— 'l^?^ lilljlSj 
5^^.J>-^_1,1 ^J-jl^ t nil j_p JJ-* ^ -^ '"' ^ U ^1^1 ^^^''^" «LlLi^ ^Jt L-dJ-AjcIlJ 1 J 
(j-o J^l 4 J I n t (_yi^ i_gjIli>o 4^L». jlj^ (.3-^ J J I r^ -a- 1 1 L^j^ *j^ (j-* j' '-drt^ 
' '' J '^ T "' ^ (ji"ij I nj'ij (jLLSj^Ja ijJLufcj iljbl 1 Jjl** (_^jIl:>o V Ji^ jl (JjljjJl 

: Loji jljll 

.|j;3^jll JijiaJl j! LLaJLuill 31 Ij' /oIj (_5JJ1 (_j£-uKjI1 (-ojijalll -I 

(_yJI S^m (_y^ J-jl I nil (Jj^:>o 3 U , ,.lj I -j^u (_g jjl (_gjlj.j>Jl (_aj.i3EjJl -2 
i—i-LjijtjJ 1 (j-C i±xjJlj>J1 Jii^j iS^m (2>^ '-^!-*^ J'^'^-^' ij-*-^ (*^ lj-*J J'^'^ 
jj^l (jl^jjVl (jlo-j i|_^jlj^l (JijijajJl liilja V J . ^ :; 1 1 a 3jino I'jill iaIiaJLi 

«Ll^ljjjl ^Jj(r^L>J.l L_(l_lAj>tJ JJ^ LcjJMi ^ t no rlill (_^jl^jj>ijl L_(lJ.njeIlJl dlLdJ-LLaj 

, A J_3til 1 ^^* *J 

(jLtujVl I jl^«" . ..I (_gj.jiill rcjjLlll (_y3 <ix-i J^ 3J LtitA (Jjj-3 L>J, 1 (_aj.i>o (jl 

L^JLJj, LdJjj («U1) 1 jj"'* Sjl^J>.jJi,l (Jjlj I nil (j-« fn I n'°l (j-o (Jj-l^L>Jll ^^_;1->"I 

CjL'i-oJIaXI Cxij_c Jl^j icljjjia Cjl^pAI (jjjti! <ij>JL^ 1 j 1 « -^ J i—flJUJl (j^ 
L-a-Ljijso 4_j_o-A1 «LflJlI:>J.l «Li:>.L(J,l (^^IdLUI (_^ ^JIujlj (jP-11 «LaLL>J.l 4jj t n ill 
'1-^ ■^ ^ (_y^ 4ibJi:>Jl (JjLjijJI J^iiJ i_>i3j i3Jjjl3 "-^J^ I j" , ,.jl ^j (Jjj^L>J,l 
J^ Ml J (_fl_LjLaJLll q\^ CjLjjLijSLII Jl o<"ii nl (_,lr 5ju<iI»Ji,lj 3j^ljjJl jljj,l 

(jf j^ljJlj i3Jj5l3 ol^^ 3j^1j3J1 Jjj-aUm Jii^ 3J! ml (_yx^jJl J^l 
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JLSj I I Jlj* LLo^ (_jJI (J1.j>J,I I Jlj* (_yi i_^j^\-lm] JJJ-J (»J-2j (J'jl-* l— ij.iaIlJI 
i4_l^^ t"M rijtj 4_UiS lBJJ-^ LT^ «CLjJoJ1 ^ t no t"il1 L-dJ-OJI^tlijl «LSjji:DJ ^j ri Q niW 

Jj.^l -wt I ^^jl^."t Ajlj--tl ^1 1-^", ,.1^1^ .^J'',' Cy'" ""^^ LllS (_y3 cJijjijtllLa 

.SjL£.LcJil djljj^lj jljll JLxjiIj-oLi lilljj 

^ - ^ J3 ^i^-Xi «U:>-1^ ^_^ ^t-LtfS^ (_^JJlJlx-iD jj-* ^ ' '10 t"lt1 ' /'A^l 1 ^^SIu 

aj_2j j_uS jJa£ l5-^J Jn I'lll ^ iljU , ,.i Ij 1 1 lit (Jjjis t_!^jjfj L^-flj-i^ -^'j-^' 

■ JJ ' 'i^tl ^1 (.J^jj^l J_l^ tl^^JI ^^ (^J^ ''-^JL^-^J (_, I no Mitl !«_OJ>J.I JJ JJ 

pj^J_I,l «lj^l (jja- 1 iM !(_, I II Mitl pl< Ml VI (_>^Li-aILol Sju^ Jjjjil (j^ CjI j 
CjIjvjJ » '^' <tjjlj.jv «l-»-jJ i«_iaj^j <_j^jj3l (_y^ "Jj^^ sLcJi «L>-j^l ^ U , ,.lj I 
(J^lj (_^l jl-^>Jl sl^^JI l)^'^ LikJiJU i3_L».jL>JI 5jlj.j>JI 3->-jJ 3-5^ ^i?^ 
jljJil TT U I II (_yJ-c Jj^jJ,! tUl jLitJ (j-o *j^ J-*^ fj^ '— *tP" 3j^ "'Ir^ll 
J o"i I iMJ ir'jLiJI (_yJI «LujL>. djella (j^ r^jLJeJij i(Ji-l jJI (_y^ 4£.jj^^l d_jcljjJI 

^Jijsjlj . / »j I U 1 I Jl:>J| ^I (Jjj^L>J,I LjlJ.i»0 jolu (jl (_jJI JS I'ltl \j~^ <ijioJLll 
(sJLj » . U tl ij '(»LjI 5JlJ(J J o"l in" Ji^ (JjJ^L>J,l (_aj.flj>0 4jJLo^ jji ^p jJu 

.tliia (_, I no Mill pi < Ml VI j^JJ dLSt (-ij-irtlll 

ijLdl^ Vl (j"AJLJ j^-aVI JJ-* ^J^^ Jl>.1 t tj;e_J ^ i no mi cJlAje-a r'^J 1 '^" JLt^ 

d_j_)LajJI Aj " ^ tij \ j ■-ij'^-^ ' . < J I U 1 1 <txo£LI| jljii^ A^jjua i_^\ S^UIsVLia 
j2j_o_3 ' I j "■ ■-I ' 4_i.cljjJI jljj,! ^ — 'il .^ -^ ^^ » I S^jjLA '-r*^?:^ cdJi aLxjV 

JUJoo ^_^_L»_4-l L^-La ^ J ,^^11 ^^^l"*-" » > J 1 U 1 1 ^m 4_j_oS «L^^^^Jt_a 'Sj^J <>*tl 

(J_flj sL^jJ (_jJI (J_i_ca L>J, I (_ajji;>o (ji jl J J . ^ -«■ 1 1 ^^^ sLuL^jJI ^11,1 "^ j i n t 
d.jsJLj.13 J-i-^ I 3 I * -^ J I 3 ■-il" (_jJI t_gjijji II 4_ujLA JjJl>- (2>^ I j^;*^ «m 4 J I n t 
^^ ' ' (jl dJUj (-i-Lfljalll Sjlj^ ^J-^ S^jJi^ ^ JjV lilljSj I JUj(Ijj,>LI 
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. M^ (J^LxIlII ji (j-AjuJlS 3jj^l>JI ^jjLajSjI cjLii«j<JI ^^* ' J j , ^ -. t ^lLlJI 

Jlx.LtuJ L<t« Ijuij i3JIjl3j Ijj I fit (j-<4rLll ^ '^J"^J "^ J I "0 '"ill CjLiii;>J,l (jl 

J 'J '(*-Il-«-II (j-« ^ ■-' I" -> " sLjejI (_y^ 'Lj^ljjJI (^^Lm ^_y3 LfcjLJuILiI (ji^ 

(_yji^ iSjijjJil 3_lL>J,I jIjJ,! (j-« » "' ' ^"' La LilLc. L^La 4j:>.^jjS[jJI I j'ljj • "I 

AjuajjiXi L^jjI^^ JL>-I sLlLiJuj jj nI '.^11 sLb (_jJI (j^^jljJkl LjsJj I j !_;«•"■" I 

TT I ri"t (_yIL!l 3^LLiJI jljJil jL».l jl r-L>.jJLj (jno .'iill 3 <i'ii'^ jl ^ "II p l^« " 

3j ' ' '^ II (J^lj 5jlj.j>Jl "i^s-jJ ^j (_yJ| I J-A L^AJiS t(j 111 '"ill "iJiJJiI JLilj 
3j^* ii^ll (Ji-lj j,^^! Sjlj^l 4j>.jJij 4^l!iSLll 3j'>^ ij":' *'>^' '-4>^ Ct^'j 
I.I im"i'\ U ^m jLitJ ^^« ' <ijLo jj I '..^11 j^j-a r-jLiJI sl^^JI (J.<jjaj I'b^-jLi.j 

•ijj-* 'i^ll iJi-l-5 -i_>=^J-l'■l J J I r^ '^iJ. I (j-o 

zaJLc. (_yJI (_yAll-ij J K Mil (_g'i/ «U^ ct-'^ "^ J-"' "M'' J^-i^ O' S-SjisJI jsJLjfc 
jLjy)l «_o JljIj^jj »1 oil tjl I MiVl I <t\t j", ,.l 1^] ajl^JJ,! jj^'i/l (j-oj isLp.'^l 
,2j.r- 1 '..^tlj 3j^ljjJI CjVLsJ,! j_y3 5_L>.llljVI 43ljji^ x_<jijjj (_gjLiia:>JI 4_iSj 
^LLa^jJI <ijLvU- 3_ialj(_yk: i^jja-aj^l jl uJUsiXl (_y^(jLujVI 3^U- Cjjl^ I jlj 

(_jj| Jl^ ^ '' I :.^tl J ,^.tl j^La cjLjI^j^I 3jj^j S^Ij^JI JL*^! cjL».L».j 
^ -1 ^11 (j^ Jl>.Ij (2>^ rLlJ|-3 j-fj^ J'C Mi^t oLiil I <l\t j". . ..I tijVjiJLA -^^-0' CT^l 
(jjs (jls 760 AJ \'i I ii_i ^ .^All (jiiLiJ (j-o (2>i3 r-LlJlj «m (j-« (2>^ 800 f_^\ r-Liaj 
r-LbeJ Lo-yJ «m (j-o (2>is 200 (_yJI r-Lbe_j^ JjJL>JI jj^ (jJ^ JT^l '-"'J i«UI 

cjVjijlx x_i2jj3j itUI (j-o (3^3 2500 (_yJI (_yC.Lu-iiJI JoLLal,! (2h« Ji:»-lj (jis ?r^l 

i2LiC:lj3-ll jjljiJl(_^ l^ 4j£:LL»-aJI tjljiLJI (_y^ Jj^ii! 3j.uiiILi tfLjII ijJ>L^l<j<l 
. 3 li 1" -^ I r-lluVI CjVLjc^ f_j\r I '11^" I II U *m -' 1-^ ' " i_2j_i-ajj 
j_yj|_j:>- «UI (j-o (.7^>i>*'^l -i>^l ' 'IN j" • "I JajjijILo i-Lj iijili (_,lr JllLa^j 
CjV 1 «i <"i I iiN-l (jls 200j I— ij Mill 14I0 Jl>-1j (jia ' ^'^' i'll(j"ii iij 'ij-'-^ (1>^ 2700 
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, L^ 2 U ,"j 1 1 CjLjJbiiillj 

. J -»■-'" • ' ■"' oLjJ, I 3^j I (j La jJai I ijji <i^^Lo lIi Luii j^j^ d3^3 

d 1 . ^" , ,." La ^J j_t_a (^^-^ jjjutx-i j^paj*^! Cjj>tJ iLuLj-tLaJ 1 CjLj1j.:>J1 ^j-* i^'-jj*' 
JL>-lj 3Jj_)J^I i>[jX\ i—ij I ri i a ,_p3LiJtjl (_jJI i_f Jl i_gjJI j-o'jI ijLLiAl oLj-« (j-o 

(j_a j-jii^ (_y^ tjK irill (j^ c-LLail .jLjII SKmiI i_y^\.L^}^\ J^l jLL^'b/l jsLus 

jJUIu (jr^lj Si^LlII jiaHI (_y^ a[jX\ 3-oj! J^ 3 ^ jj t-^ 1 1 J^UJI Jo-I jjk 

S^LJaJI aIJlJt" I iiV <iLiJJkl (^isi-UI (j-o Jajjij'ill jj-^' ijj-^ J-^'^J 'J'^'^-^'' 
I j J "a j^jJLjij 3_j^).ja_i ^ Ulj .':. I j ^ tA . 1 j^i tii! j oLlI,! 4jIj>o (_y3 3_i I no I'iill 

.(_j-ni.o.L"aJl pUJi^l (j^ j_uSl!l 

j-LJe-jJ ^_y3 <ij>jm i>[jX\ (j-a d-iiill jjLJil r-LlJV 4jJ_lL2I1JI stSjjJaJI (JiuuJj 

(jj£Lj La t— ij^l j-A j-LJe-uJu "ijiilll a[jX\ /T'-'^l O"-^ ''■'^ (.3-^J i4_lSj a\^ (_yJI 
.jJaJll 5j_iiUij 3J!L<ijJ,l 3_iJL;LiLaJI S-lUjiI! Sl^La^ 

j-La-SJkLj i_2jjLj La Lg.j J r"i "^j I ri «i I'lll 4^LLiJLi oLiil £LlL>o 3j-^ j-'^'J 
Lalj.ftUI j-^iitjj ^ ajfrioMill ^aUaJI j^jLitlLuij li^jjv Solar Still ^ ..lo^itl 
Multi-Stage Flash Evaporation(J^lj_l,l jjjl11,I (_, i^ia^l ^^jitjlll S-Sj^ (_y^ 

dJ^i-J (Jj^ oLvjJ » ■>■' TcJUl «UI Sjlj.^ ^J-^ t^J (jr^ 42LlaJI A JlJ-" I rrr"°i 

^ t no tiiti J '-^ ^ 1 1 «Lflj^^_Lij ^^^ i-.*iJ^ Ly^j *"'^ ' "J '^^ '>"^jti ^_L j tt_ ir j 1 ji j^ ^^1 
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«LJj (—Sl^^-Ls'^l jjli_aj Ljjl^^ ^J^yJui j^^^jv ^j-« ^ i rio tlill j '-^ ^ 1 1 ^^£jLi 
7-1 fl irill lilljij ^ijLo SjLjlII (_y3 (_y^L>.jJI sLLaJLlI (jjSjiJ ii-al riMi(_j^La-j sLLiC. 
i<i_L.2iJI oLJll <i-j^ i«_«jajj (_y3jj3 ^^jja^ (_jJI jjijajj (jl 4_lI^ (—fliSill jLjc_ii! 
(_ylll Sj-oji-jJI jljll ^ (_pijjJI *LLi (^SUj .(13) /a^j JSLAII (_y^ ijjj U5 
(Jjl_j_»JLi 4_j_ilj^j (__)I35.:>JI jJl2 (Jj^c (_gjj|jjia]l (j-«J itLil j_jjQj ' ^1""' V 

d^LL |_^l jl Jj_<jj^l «^LLaJLi (jIsj^kJI jjlS jjiLsj SjL«JI (_y^j jlaill S«Lfl^ 
/C_LcLx-iaj ^^* * ct^J t^j no t"in <! * miI ^^I <^" ^1 Sjuj ^_^i^ (J-oJtll /c-J>La j^^^-l 
pl<Mi^ S-ui^Lc .-.I^Nl Ui5jl-^l ill SjJj-cjlII (^jla^jsJI ■> U , ,.i ^lU" ^Ulj^VI 

3^Lc.l aKji-I cTjjj '^*^ (j-oj 'tUI (_yJI l(jjlr SiisLuJI SjLji'^l (j.uSL«J dilij 

r-jL>JI (_yJI (Ji-I jJI ijji jLjtjJu )> J i^Ii U sl^^JI t_!jjjij (Jj12IlI ,_>Iojj>JI i_jI^^ 
.(il^^JI <_!j_tuj CjLaHi jj^ 5jlj.j>JI (JL2IL1I (Jji2ll]j 

(j-a ^ 1 r I J (_j^L^jJI sLLaJLlI Sjlj.^*- '=l->-J^ (j-o (_3^' |_gj" I ri a ^1 43jlj.^»- 
i(_y;vLvjJI -- 1 U » 1 1 J ^m -^ U , ,. (j^ (__)l3j:>JI (Ji-I J J^jvjJ,! sl^^JI 5jljj>- 'La-jJ 

i(__>l35J>JI iji-lj sl^^JI *j'>^ ^J-^C3-^ 'ilO(_yI^I tUI 5jl>»- 4^jJ(_yi^ *UI 
«La 7c_La_<jiJ 4 in a^m jLJe_jJI iLajIa (j^j > U . , >. 1 1 ^^^ ^^jLill IJl^ <ija_ujj 

j-jr j" II (_y^ J^l-J O^J-^' *'-" O'-^ «l>^l (_^ ^3^3^^ j'^'^'j L)^->^' 
jjLa (_gjlj.j>JI (J_<i:>JI (J^I_jjlI <ija_uJJ i(__)l3^:>JI (Ji-I J jLiejJI ' 1-^ « ' '-^ 3JjL«Jl 

. jUtJLi 1 < J ,':ri J^l «l^ a\s^m Jj*jj (jt^'^I (^1 '-^>=^ fiuA\ «UI 

(j-* (J^l Oj^ (JT^'^3-'' ^LLaJLlI 5jljj>- 'Ija-jJ (jl Lj^i _^j>-VI i_jjL>JI (j-« 
r'L>-jJl 7c_Laj_u y J t II U jlie-Jl (j-tiA^ij (jl La i-dJ JUJ i(_^^:>Jl *La 5jl^j.jv «L:vjJ 
?1^_^1 (_^_b jL^e—ul > U * . U -■■ w ^ t Ct-^ I /I .C".!! \ jLie_jl ^j_a ^j^ 1 JljJ (_7^i^>- 
Ttlajj/ (_5i^ jLJcjJI ' '' '"^"j ir-Ls-jJI 5jlj.jv «L»-jJ Jii^ ■ I'-' * ' ^ 1 1 ujLjtA > J Ml 1,1 
(_jj| r-j-jtjj x_«jalu '-ixx>- sLujLsJl (_gjL>J,l (_yJI <il2j j-uQj (jjjjjj r"L>-jJl 
I Uj « , >. 1 1 j3j>.^J ^j'j'^'^' *— 'l-^J-^ 3j!>^ iJlij 0" I 111 mJaj . Ll2j «La r-jL>Jl 

.J 0" I n't I ^i<"tlj jjjejlill ^jl I'' (jLs sLjuL^ O^j' l)^'-^ 
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I . 1 <" 1 Ij I L^la 'I ■-'" • "J V A \ J ^ ^ ^ Sjlj.jv L^l (_g| ir-jL>JI (_jJI "iloj r-LvjJI 
jljj'^l SjJjdLo 4j I no I'lll . " 1 1 J U ^ 1 1 ^^«_i jj^U" j<u I Jui 5jljj>JI (jl Jiia (_7i^ 
tdJ jbj ii_^_ji«JI (__>I3^:>JI JJ>-3 (_5i^ (_,ln I nil (_p3^:>JI jj^ J'^'^-^" ' "'"'_' *— *tH^ 

.r-jLiti! i_ajL2j (jl (Jjlj (_^^1»JI ij^^s^l «Lo (_jJI ■ ^j^'C'll Sjljj>- j ~ '" 
7-jljJu L^«Lfl^ (jl 4 J I no Mill cj Ij U S U 4_yl^ ojjl>.I (_ylll 1— ijLaliJI Jjlj 

^ jiaiil -tscj-b La rLjjV SjjiLII ^^UaJI 3_lo^ (j! (_yi«-^ i'/.40-30 (>J La 

Lalj id-JLc JaJsLuJI (_^,_uiJiJ:JI pUJI/^I 'SluS (j-o '/.40-30 JjLjLi (_^ tLo 
jaUiJ L^l-^j iSjij-S-iLo S^LLj j-xSxjtSJJs (_j I no Mill pL«j5iVI (j-« 4jSLJI 3_loSLII 

«Lii£,_5 i"iJLa CjLvjJkII 'J^y ■ .." j U^l I ^| ^LLaJI (Jlj^Li-JLa jjLs jl>-I (_gjljj>- 
•.4JLUI 4i>L»JI JSLi (_j.,iOMill J 1-^^-1 1' 4lLkJ| (jljj^ jlitlj 
^jn^u'lUj (J.13IL4XI f-\jLul'^\ -j^^7,^\ ~ t— - .. ^_,Jl£ . t^SI ...tl ^ril (1 ftltl pbLu yi 

jdiijjJI ajlj-S' + ij;jd>.VI j_>i>ji>JI slj.^'lj rL>J-II 1^ 
.(_t;U.AjILJIj |J.«^UIj pLi^^Li u^^sii\ ij^ A \j a ;■< I 3j|j,jij| -I- 

^^JS>■^\ ,_)l3^j>JI ?ljj>-ij r-La-jJI (2>^ (J n'Ctil, Ij ^ ^" 1 1 1 p-l < I'lVI (Js Mi^ 
(_yj|j.>. j-jajllll Sjlj.^ (JSLiiuJJ iJa^LJI pi < I'll VI (J-oJtA (j-* '/.30-20 (_yJI^^ 

- ■ ^" (_yjij '/.40-30 (_yJI^^ jSLila (_>:3^^l ^ SjjiHI Sjlj^l La! . '/.40-30 

i (_j1^_>. J'-i^ ^ \j ^ ^ 1 1 aj\jj>\j\^ (^^jj>iJ1 ^La jj_* pi t Ml Jtu ^ Nj ^ ^ 1 I 5j1^jj>J1 

sl^^l c_ij I iTil <ij«_ujj r-LvjJI j-i^ (J.oj>Ju Sjjiflil SjljjsJIj j>jjl3j ,_>l3j:>JI 
.r-jLiJI (_jJI tUll jLJtJ ^^* ' <_!jjjij ji (_yj>-jL>JI 

(jLSLo'^Li ol ajMio,°:ill .--IjU^tl |_^ cruj>^! ^1 Mjk^' J^^ J'^ 

jj-« Jlj>.1j )t_jj_a ^>-J-« (J-J (j-* (^3-* t-r^ ^^ ^ ' '' *m (j-« CjI^^HjJ ^ ino"*- ^LLjI 
jLlicI (_yJI J 'I '^1 I (jiaJiJ (Jt!-*^J i4^j miU j»LjVI f_jJS cdJij (__)1=^:>JI 5.a-l i na 
I J-jfc (^,_Lcj . 3 tj ^ « a '' J J '*-<H^ ?-£>* ^>^ J^ (^Jt!^' Lt^ Ji:>-lj (j^L>- 

r-Lj-iV 3 ij I u 1 1 4 J Ml Mill ' ~ ' I J U ^ 1 1 (j-a 4juj<I^I CjLvI Mill iJjJtJ L'l'c^«u 
4jLa (_jj|^;>. TjLjJj iJJjjSLII (jl LjjjU^I I jl ^lilo^ u>LJi,l (j-a CjLjjJLsJI (j^j^Lo 
(j_a )t_Jj_a ^>-^ (j^ J I a 4_jLa (_^l «L>-L5eJ ^-jLb Lj-a^ ^LXI ^j-a Q^L>. (j^-iLa 
SJLjj-aU S-ijlUU 4^LuII jLO^VI (jrtJU iJJLi-l I jlj i4j.uiJtiJI oljia^II 
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jSj3 3 ij I U 1 1 cLilSLJI Ajvi I rrU (jLa Lij-j^j Tt^iaJI <JliLLaja^j i_xaju3l JijJlx-ij 

.4jjui'!^l jJLi Ij-ol \-^ 4jvLJi,I 
(«Ja-»_o (jl jl /<sJL«JI (_y3 Jl ■)<" I iiVI 3jijLJu I". I rijl 3_ujtx-<iuJI CjljJaii,lj 
ijjj jUiia (_jji3UI (jj-^' L7^ L7^ '^ O^J 'CT^iH?^ f ^ J-^ ^-4^ -^-^^J^' 
'(J ^J ''''"' Ct^ fO-^LcJ.1 (3^3^ L?-*-^! Ct^ f-i>-* i*-^ ^ ' ' ^^^ L3-">^ 'Ha-I I rra 
^_^ «L>-Lai_a jjLus] < " < 1 J 1^ ^ rt (JJLlAj i^Qj?c_ul (3-^ ' O' LT^i lJ-**-*^^ Ct^ ^ o"i ( tilj 
l_jjl^J>JI (_yJI 4j I no I'lll < ~ < I J U ^ 1 I jLilLlI (»JlC I _ . J I II i^j-JiJ J njLJjjJIj JLi^JI 

(_^l 3j I no Mill / ~ » I J U ^ 1 1 j^ 3_uLaj"^l i_iJl_jj>JI ^^'' ijJLui q] julL i4 r}\^ 
Jl or b j3LlL1 3j^j^ JSI L^j^(_y3j JajjjLill (_y:>.^jjS!lLll (_JjljjiJi,l (_y3 JS-oIO 

.(_yj>.jL>Jl jjljJjiJlj i-jJjLJtlll 

:tj|,jljAJI Jrf^a^b <Mb,>A&ll mLUI AmJ^ 

Lo^ u:jl3.jaLlI,l (<uil Jo-I jji \LLij.o.L"aJl ^alJaJLi S-uLij^'stl 4^1iaJl JLjJjJ 
l4lLoJ<Ii-ol (j^jj ^W>^' isLLail 5JjjJ, Ijiaj 4J| jl i|_5jL«JI (jLujVl LaIjj 

j-2^Iu Jl ^ i"m^ a ^t-i^J jj ' ^" LLa ^_^l ^_^^ * ,• >^\\ ^^j^J t^ j jS J\ mi t I ^J^^ 

.3_j£l^ CjLloSj jj I nj a J'C Ml t 3_uLij.^SLII 3 al UtI d_j^ 
4^LLaJI J-jJj3 . ~il U^ ^ j^ /<sJ1jl!I f_^ 3j''»l ij jCtI 3al UtI ptx. ^ Jb-IjJ <<UJJ 
5jjJ j<s_ijil_j i—Sj-j-j La (_,— Lc ' " ' I U -- 1 1 j>J_ii /<i_La_«_a (J_o-«JJ i3_jjlj.j>JI 

iSjjjdl tfJL^ W^l^^ LLaiaitA (14) ^j JS-uJI - '^^ Rankine Cyclei(j-i£LJlj 

3j-=tJ ijJJjj 5_jjlj.j>JI i^LLaJu Sj^LiJI Jjj3^ i^j-xj SjjjJI oJLA Jj< mmIj 
3jlj.:>JI eJJt A JlJt" I n" iJa-iill <~»l ^" .':. ^ J.».i ji joja^lS CjL^jjj>J,I (j-« Js>-\^ 
joj . d U « . "^ J <ijjljj>- 'La-jJ ?-^JJ ''LI SjLc (jjSLjij i(JjljjjJI JL>-i j-ijtjj (_y3 

(_^jl1I (j^j^nJI (_yJI (_^L«JI .U; ,>.llj 3 . ^~j 1 1 Sjlj^l jj sUI jUtj iJi-Jj 

JL^j (j-\_ijjjj| ijja jUtaJI r-jjejj 1 3_iSLiJ ISLjJ, I 3al UtI r-LlJlj jjljjjJLi Jii-Lj 
' ^ ■^ J jLjtjJI (jl (_gl i(J^i-jJI dl^L 4_lL, (jli Lo^ £Gjlj.j»-j ^ U . , U ^^A-^ il 
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i—iiiiSLc 




t>5Ljlj 5j^JlJ ^_jKj^ dalait-a : ( l4)JSLjj 

(_y3 ^LfljiiSj (_gjjjc_ia 'Lua.ijtil.l 5jlj.j>Jlj (_>ia.iJE_cJl I > U . , >. 1 1 jj jlitjJI Lai 

£l "»■,>. rt 4_Li_j_ul^ jJjLtuJl > U * I >» < jcJ i(_^^jj>.l 5j_a jJ_iL_u ^_^1 jj^jjtluj cJiIoLa 

jJLi-aJ,l jji (_, III I'll II pi 1 Mi^l (jj^ (_yi VI ajjuifllll fjjLiiL 4jvL1iI (jx: 
(Jl <i <"i ml (JJlJ 5 al U II jj^ I j"l .lU" ^ I SjjjJI JlJj)_^ (*J^ lS'-*-'' lSJ^J-^^ 
Sjlj-jjJIj (_^L«JI JoJLUill |_5i jLitJ' r^iiV 4j>li: JUji1<jI Jjaj i Jij^jJI 

(j-\_J ^J_flJI jjLs liJJj (_5-I^J 'JJ'^' ''■'^ 4j I no I'lll cIiLlxJ^J,! (»J-Sj 4jLflJjJll 

^LLu-o-LoJI ^lUaJLi J.<jJLJ (_ylll i-.IU^t Ij jj^^Li Jjuu (_yl!l 4lUaJl ■~'ll^^" 

Jjj tl J I II I'lll (JllijLAJsJ,! A JLJ-" I il"ij J^_^l (J^ (jilO I'lll «L«jii (J:>0 tjl Jji 

.4j>lJLll 
(j-«-LiaIb (_gjljj>JI jJjjJcIllLi "ijjLij.^Sj| 4^LLaJI AjJjJ q\ aJl2j Lxj) ■ U^V'i 
<ii>.j^J ^J^LiJI ^_y3 ajjljL>. 4^113 ^1 Jj^^l Jjj:>o £li>.j_a ; (_yjfc (J;*. I j_o CJ^O 
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(Jj_5^>o 3_Lvj^j (j-UjjjJI (_y3 4jSLuISLlo ^^Lla (_jj| 3jjIj.j>JI 4^LLaJI (Jj^:>o 
f_j 1 r J-jJj i^JJI j_a'i/l L^_La «j^ (jljiia 4^LLaJI Jj^:>o 2 A ^r- ^ ^^Ijjj 

,3_uljj^ SlsLL (_yJI jj^j ^ Jjjjalll 3_iJujiJ 3-oUJI StLiSLII 

5 al U It |_^j|j.^| Jj5.aLjJl_i 3_lj1_ij_^I ^sLLaJI JjJjJ Slaje^ OJ^J 

•.(15) JSLiJI ^ U^aJbJI 4l>vVl ^ a^u-u^uiJI 
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S_LU,A 


AiJ] Cj[juiJ>%X\ 


-1 




^J^-J^ O^-J^ 


-2 


•e^W>^ 


jJ j^ J jriJj jJ 


-3 






-4 



(jLl2j^ ijJLufcj lijjlj^ 4iLL |_^| 3j,,ifli':ill iaLkJI L^L^^ J^^^ ij-o till Jj 

CjLLaja^ (_y3 3jjIj.jv 4^U3 ^| l.^ijj:>oj 4j i no ."ill 3^LLiJI »_Lo-TerJ (jLLujijjj 
: LukJ i^gjlj^l JjjjallLi 3-uLij(j<ll 4lLkJI JljJjj 

Central Receiver :(_^^jH J;^" •■■*' -I 

(_, I no I'^ill pL«jioVI (J ri'C <"l "-f^ptJ I j" _; _■""' /ajj (_ylll (_, I no Mill pit Mi^LI 3 I n'CljtJI 

LjIjJiI J ii -»- f_^ Jj^j_o (_gJiJjL». r-j-i (_5i^l (_5-3 5Jl».|j 3j^j^ 4Uiii (_yl^ 
(JjLcuJI I J^" J 1 ' 3j^Lc x-iisjj /TJ-^' (.3-^' ^i>^J^' iLLailll ^J-a (_5-3j '^ ■ ■■'" 
aju^x-ua jul^ jl 5j_tuL»_a ^J J ' ^ * «LI LoJtlj_u Ji «Gjl^j.jv Ajvj^ /*-^JJ <d mV t in ^l^^l 

jjiLj^ JSLjiuj (Jjl I nil Jl ot"ii nl ij\seJs i3_uLij.^SLII 3 al Ult r-LiJl Sjjj (J^JLiiuiiI 

t'^J I no Mill 3j^LiLll (_jJI "iitiis SjLcjj (j-UjjUjI (j^r-JJ-jJI Jl*J djLuSj (_gj.;tJ JOJ 

oajJLiis iljiji (_plj_<ji J t "1 I n" dJLa jjIiLJLI j-j^ (Jl o^'ii n jl 3JL»- (_y3 Lai 
(JjLtuJI >-o--arLjij ijjcjjj (ji tJJJ <ijJL«Jl 5jlj.j>JI CjLvjJ (Jji:>o I j '"^ t «Ll!Lc 

d.ja_ujj i(jlj.^>JI (_y3 (JjLtuJI 5jlj.jv AjvjJ (j-a ij^' ^j'j'^*' "^J-^ •■^•^ J'^^-Pi 

^j\j^\ JjiLai (> J^LcJI ^1 ol>Jl (> (JSLJI o^ Sjlj^l JL2ilV 

3^LLaJI r-UJlj "Jljt Ml" I (j^jjjjJI (_yJI <ij»-jjj J d U « . U. i«_flj^ J j_ii- 3I jjcjlb 

.(^Lj^l jd^l ^ 3^L.>9^' 
Dispersed Concentrators •^'^" -■■*' SjSjil LJLii.«jm -2 

(j-a 5j J J S 4_LJi£ j-pjjJ liJJjij <iJL«JI j_iS^pJI Aj-ujj CjIJ SjijJ,! 4j i n o i"ill 
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V 4J| ijlxj V I jui (jl i(>i^l jl SjjIo 3^jJ 500) 2trilj-a a^[^ Ui^ (jr^'j 

<i^jj '"•*■-' "j I I Is qJs-oJxSI L^^Li^ (jl 4j I no I'ltl lIi IjlajsJ, I (j^ '-'-^'^'^^ 
' • 1 1-^"_' (_yliLa S^LflSlj 4^LLaJI <lLaja^ Jj< I'l" (jLs "^Lji^J (jjjr i nil (JjLcuJI Sjlj.^*- 
Auitn i"ill CjL«jij>J,I S« Lfl^ (j^j (JlLa 3 1 |_j£ljllj| (ji>^ Lr^' ^jLj-^*^' "^J-^ •^^^-^'^ 

(_gjljj>JI (jljjiJI x_a sLuJiJiil i_xjju3l (j-« '^Sj r"ii 5j,£jJil CjL«.«j>J,I lIojJjjj 
j-«J i_gjljj»- J-sLj-o (jr^ o'j-^' lSJ-^^'^J i(2>i.LijiJI (JjLjJI <iji x_«j5cjj i_g JJI 
I jukj (jjjJeHll 5_)lj.:»- "i^J-i (j-« (J^l *j'j-^ '^J-^ (.3-^ J-^'^-A? J^' i_P^ '^^ 
,4jjIjj.^SL1I 3alUll r-ljjjj (j-UjjlJI (JjJLiiJ (_y3 Jot", nj 

5-U.Clhi.U L^li^jjuiSiII ^Ij^'i^l (j^(jjSi I j'.Paat — ti tljjv|(_^Li Lsf 
La LjJLc. 3_jjL_Li.211l 4^LLiII ciiLLutA (jl ^j'-^ 4^LLiII aJjj ■ ~ » I U ^ ^ ^^ 

3jj .^»tl iJliljliJI Ja-ClluTi^ 3j I no i~ii]\ 3^1 UtI , -ilU^ ^ Lai ^m jUcJ J »" I ri't 
(j^jjjUJI (j^ L^;»-j^>j>- JjLj (_fliiSJ,l (_y^ 3jj .>.«tl CjljLiJI jl «m jjV j" (jl 
(j^ JULII ^^_;l-»" (_5-u>3 (—ojilSilll <ijiji^ (jl dJJi 4^LLaJI (j^ '^-<» (jl Ji^ Cj-""^ 
4j_jIj.:>JI 4^LLaJI .-<! U-> ^ jalita liJIjLo (jVI (_yJlj i4jjljj>JI "ijSLla (j^ *>^ 
(_y^jl jLa-Jlj jL^J^I (jLla (_y3 3al UtI jj^ Sj_u^ CjLlcSLj i_3JlSj (<sJL«JI (_y3 
J 'I '-^1 1 /tjio 3-ojl (jl VI 1 J.o.trLni.U ' ^j"X"tt ^1 U'. Sji^ioJa ^Ir IjLoI^I tl^^JI 
(_, Ir J-ojJI (_^l 3 al U tl JLa_a (_y^ (j^iaUJLi C^jlSJ Jl3 3alUlt 4jJjlS"tl 
«lj^.^SLII 1 jlj" , -il U^ ^ 3""L>"'"' ^ S-iLc tiiljjj iSjjJl^il 3al Ull tfjut aI JlJt". nl 
(j_aj .SjjJl.^1 5jIj.j>JI aL> V" r nV ^^JS>■] CjLS^Lilaj x_o 4 j i no I'lll ^^LLaJu 

juj-uJI 3 ^U'.t JjjLii! Sjlj^l JLojiit^l JUJ,! I Jui (_ya 3jLjLiJI .-.I :;_._. U-,il 
.oLiil 4_lL>o (_7^j 5jL>JI j>Ll1Li (j^l I nil jjjijjj 4j^jCiII (_y^ jl ^ .-^1 .^". ^Vl 
i_5jlj^l JjjjallLi 5-uLijjj<tl 4lLlaJI JljJjj .-.IU^^ ^ jjjjlII liJLlifcj 

aJLallll lIiLV^I qjs /oJLlII tL».jl jj^ ^3^'-'^' a'jJt JiH^jj i3_i . no Mill 3al Ull 
'"'U ■"■■'- (j^ CjLLa:>J,l jsJUk Sj^ 7-jl^pjj i(JuLlIIj >U , ,.jS?l |Jj.jiI|j Ujijjl (_yJI 
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(_yjj_«JI <J\ 1 \ 1 3_u^Lij iJalj ^iu^ i_aVT aj I'uc (_yJI Jalj >LiSL!l ^ SJjia 

Jalj jJLi^ 36 3j^ Llili 5-jJij» f rill 4jjjj(JI ^SLmi (_y3 5j_lLi-3 3JajtA ' <tl " j"a 
«LLiJe_a sLiiu-ll (_5-Lc (J_«_«JI i^j-x^ CjJjSJI (_5-3j ' j ' ^ " (_y3 (_Jjj>-l <iiaj;tAj 

.1981 aLc (_y3 L^ijJLjiujj L^SLb (j-o tl^lJVI jlSjjJi.I (j-oj iJalj jL^ 100 L^j^ 

i5ji.i<iMi1l 2alUn 4jjIj.j>JI oLiioIalll /<ui! (_yJI LtSjiaj JL3 Qi^ '-^^ 
'"'l-^l ,Utlj 4j I no I'lll jjlj.^'iil (JlLo L^jJl 3j ' ' f'-' lSJ^' LliLiLiLaj (jjLuij 

4jjljL>Jt '"'' ^J't^'ll QJi JUJjlII iJJLu& LLl2j J I'^Ji no I'lll i"»l ^- .>.tlj <:lj mo Mill 

i-il ^^ ,U"II ijjbfc jlSlal j^^Gjjl [jjjfjjus (_)-ujJj , \t .^" . ,.^ J jU" , ,. (_jl<j| (_fjjk.2l 
<i_LjvLljVI . " 1 1 ^ I U ^ 1 1 jj-a (_yjL_uji L^JLo JjJjJI (jl (Jj -1 j • "■^■i »1 oltll (j-a 
jjLi-a-a Clj^l < Ml a J^ 3^L»JI jj-^ "-^^P- (jr^'j>"j (jr^'-i-'-^' c-LLa^l^ 

. I j '"a 3 a l Ut I 
till j i3j ,,10 Mill isliaJI (jJJ-ieJ SJLcu^ Luk L^jiisLiJ joJ (_ylll j>o'^l (j-aj 
(J^iJ>- j^^a^jj I j "'i (_,_L/LXJ i_x^L«ILo J-jLla tlili SjjiUa 3j , no Mill 3al Ull jji 
J I U ^Vlj j^j_lJlJL£ 4_Li-L(Ji,l j_iiljJisJLi jJiLljj jl j 'II (j-a S^iJija^ CjLSjI 
5jill CjI jij jijiu 2 L^i (Jj I JUk (_ji^ j.^'ill j-caHSj Vj isLul^^l , ^ , ^ I J . 1 1 J 
(3^Ij_1j (ji (_gjj|j_LiaJI (j-o (J nj r*^ dlli (_yJI iflLiisVLij i[^^jJm ajlJJS tLui 
t_JiaJI jbjj o^ '^'J^^ 'J^ ^1 3_i,nOMill ^sLkJI jijJ J-a 42LlaJI (_yk: t_JIaJI 
sLj^ j^^jjj V (JJJI C^jJI jJiiJ i^llo HajGJI (_^ Lo^ ' JriJ-" sl-i^^ ^ILLaJI (_yi£: 
JSLAILi L^jjjjtj 5jMiOMill ^aliaJI aI jieli^jl ' .ll^-'j liiljjj i3j,,ioMi iflUa 
(j-a JlJ^JLLj pj_i^jJil IjUfc (J J I rr, I nj Ijijfc iil>-L>JI JlJI^ L^I o^'m nlj jaJ^Ul 
3_LjJ_jJI 3 al Ull J \l .^1 4x».^jjSJ<JI '"'I 'j« '^11 (2>c LujJls- *L(jI J_. .^A".II 

Lj^LiJLj 5_ljLij.^ 4^U3 ^I SjjiL^ 3j , no Mill 3 al Ull Jj^:>o Jajjjj 

aJ~Jtl (jl liJJi (_y^ t_iJ_CuJlj hJjSLlLuoJI SjLo (j^ LJLC. 5^J M r^ 1, 1 4-LL,J.0-LaJI 

Jj-^^sJI (j_a j-jTlSJI L^j.>- j^i^pJJ Vl o^'ii ,ilj Lg.j J ,"i ^^ili al (_yji sLflJ^JaJI 
aI jLidLjd (_y3 'j-i:P I "I j ' "I aJl2j (jl u^ J-^^ ij-*' ^ Jj^'' 'j ^ * " J I Lji^jjlall! 

3Jijij_<u jjlolj (_ylll 5-ul-ijjj'CII iflUaJI r-Lii)' Jl-»^ J'C ,':i t 3 J, no Mill ialiaJI 
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(_yJI (J.U.4JJI Jj>=^ Sjlojv^I 3.Sj;i2JI (_yji tij-uiJ A-LLu^LoJI Ij>L>JI tjl VI 
SjjIj.^1 iTjV^L^ 5 U^ ,,.jtl 53.43-^1 . JUjO^I (_^I ia-UJI U^jJ «Lij^ 
3^lj^jj j*^!! Sal UtI I (_ajji3 La ji 4jjIj.j>JI cjLvjjiji,! 3.2j^i3 ijJLl^ i^lilo 

(jLj^.jji (_yj| (j-^-AtJtA (j^JjLA jJLi^l <ilaij 5jlj.jv sl^jJ pLfljjl i^JJJ *— *tH^ 
4^jJ (jjjI_l£ i_j-it 4_2j^JaJI 0JI4J sLtjLSJI lIi LijiJalll I 1 . 1 r I j i(_yjLij.^ jLu 

(_yjLij.^SLII Jl^jsJI j-jjlu '^j;^>- ' J ' "■^' 4jjIjj>JI cjL>-jjijJ,I ^ u . ..Ij . Sjlj^sJI 

^1 ,^"VI cLLiSj Sjlj.jv 'Ls-jJ J-i-*-'^ (j^jijiil ij^jli (_3^ 

iSjUI |>t — ^1^ 3j.ui:;SJ1,I ^lUaJI j-uLliuijLJj^pSLlVI j^ptliLf^p. «l^l ^ 

^'ij ,'^jj jCII j_uLlII (j-« O'-^J-' '-^i-i-'kj ' ct^J-'^ JL>-6^ ' J-i-*'-^4 

(_, I iiLmi iJSLiiuj .U^M J (_gjj| jjij :^^^jLjJI ^^yiSj^jjj gS^ 1 1 j-cj LJ I -I 

' " ■ I "'J "j ■^ ^ TT I n" V L^Lj jLl^J (j^'j P'j-^ ij^'-^ Sj^^jll jljll 3JL>. (_y3 

j<sja.». (_yJI 3 J I nil Li (_yJ-«3 LLa 5^1 1 rill) L^ii-I J *>f^ 3iLiJiA jLa (j no .'^ill tjjia 
Lfcj-LJLj (jLs Ji-ljJI (_^l cjLJjjjjIII jLiil SjUI Sj^jUJ, SjsjIJj i(SjJJI 

(j_a i_Jj-Sl (JJ-JJ^I 4^Ll3 CxjlS (jf CjJl>- I jlj I LjiLjiI tcJojjiJI (ji^ J ' ^"' \' 

njjjjSLIVI jM UMj i>^^j^.j>o ^1 i_gji|j I JLA jjLa 5j JJLj jjjjIiSLlVI Jajj ^SLla 

(Jliuj^pSLIVI (jl j_lC (Ji-I jJI (_yJI CjUjj^AII (__>ia*J (Jjiiilij (jl J ' ^ -» j J^ » ; .' 
(jl SJi^v^Lo I nlrj . i?-jL>JI jjJI jjjcjJIj TtlajjiJI (_yJI tijj.:allj| (j-« o^^-«^ ^ 

^ j!>=t^ oLJj^pSLIVI (jf lAI J lo^lj LL^ liUlftj 3JUJI ujusi (_y^ S^UI 

. JUal<-u>l! ^bj^ jLu oLi>^ j_^ll]ljj j^ljj^ 
Ij>L>JI 3JU- (_y^ t^^Nj i_5 JJI jjfcj t^jii-lJil ^jji9jjj.^SJI jjjIhi -2 

Cjuj^pSLIVI j^js^^ (Ji-I jJI (_yJI (Jiiillll (j-« tliujj^jill (j^LojJ LLAj .4j I no I'lll 
(11) Meinel and Meinel. OP. Cit. P,526- 532. 
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5jj.j>J,l cjLjjij.IISL!VI tjLs (_jJLlILij , -> u , ,.ll (_yi^ L^J-a ^^« ' jj^alu (_^1 
(jjjLjI (_,lr J^L«j L^La cj l^j^ajil I Lai 5-JI I nil 3_btjiuJI » _■ ^-^ 1 1 ■ iijLJjijllSLIVI 

I 1 j '^ ' (j\ala3 4j;vjJ,I 4 i-»- i'iII iJli^LaL>.j "iJLtuJI A i-»- ."ill di^LoLv (jliejj 

i3jI-<-u (_yJI SjUI Jljjij cj I jj5cjiil cjLjjjjSLIVI *(J^ SjLcI (jl VI i(_yjLij^ j^j-v 
^_yjJI cj^Li^jJ,! i>Lj_JuLj S^jjjJLI jIjJLI (_y^ Sj^iUiJI aJJtjJmL^ iL&Jl^ 

3j ^-^ 1 1 (j-* '-^/ri^ olf 3j I ii«i Mill Lj^LiJLj 

:>riLll Jrf^MJI Lil> 

lj>LiJI j»^ 4jjLij^ 4^LL (_yJI 4j.uiJtiJI 4lLLaU jJl/Ldl JjJ^aHil (_y^ 

<i^L;v LfljJJJ ^ J 1^ • "J ^j j -^i (_jJI AjvLv LxjJJ *Lij.^SLII r-QJu 4j I no I'lll 

S^Lia (Jj_5^>o (_gi ij^T (_yJI p3-J (j-o S^LLaJI (Jj_5^>o CjLlUx. (_y3 J^i-Jiil 

^jl 1^ (j-a 7?-''-'^' L7^'rL>^ J't!-^' '^^Wj-^ 4^LL> (j-« (J no I'ill tJ-U3 vJllUjJ^ 

(J II J Ij S^LsJI cjujLLajJI j>jJjj (_g JJI jLuJls jjIiL^ jhh J-* ''J-A i_k>'^' 

j_L^ .3al UtI CjLLajtA (_y3 «Lij.^£L!l vIjIjJj^ (j-* ?!^l-(JI jLuJl^ JJi^p^ J^rf^ 

jLlIJI (Jjj^iaJLj (»j-^ ^ j j -^ i ijJLLa (ji cdJ J j^JG 4_Lfl^ (Js i"i_i 2 \jjt (jl 

. 3 li I" -^ I '"'I ^j.U'.ll j^ 4-al JlJ-"ii iiIj JJ^P^ jLu (_yJI jjiuLII 

i_^ JjJk-jJI i_jLLi.j 3_jjlj.j>JI (2>J^^^ 3U^ , ,.jtl Sj^-vVI i—iLj^ j-p-'y 

3 al Ult jjiLJil JjjieliJI Ljlj-o (j-a J^T (_yJI p^J (j-a 3al UtI Jj^:>o dlLJ-ft^. 

(_yJI 3^L:3VLi J i|_5jlj^l Jj^^allil (jyi^ 3jjLij^I 31LLaJI rLlJV 3jiiioi':ill 
3-oLij <j<ll 3^LUJI jlJjj ^ 'Llu±aJ}A\ LMitiJ u:ji^^tt 3«LiSLII q^ liili 
Lj>L>JLa i(_>:3jJ«JI i2jI JJ 3^jLiElxJi,l 3jjIj^I ^aUaJI cjUaj*^ StLi^ JjUj 
(^Ujij i'/ 12-10 (_yJI>^ j-Llj S^LiSLi J.<ij(3 JU-»l<-oVI 3jljLJ:JI 3jiiioi':iII 

3 iii<l_«JI ^ U , ..Vlj bl^l JLuOx^Li 3j.uiJtiJI bMiJI (_yk: »j;i>ill jj^>i 
^ j"a 3ji3j1I,I ,Jjj-a2JI SsLoSLII La! iiiilj ^^^1 (_yJI 3 j unll jjJLA J-^>J Jl^ 
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. l-JJ>2j 4jjLjj.^S1II 4^LLaJI J-Jj3 . ~»l U^ ^ StLa^ JjL»j La j_^j '/25 JjJls. f_^ 
pLijiVI Sjui j-iij ^«-oj 1 1 Jj^** Ja^LxJI (_, I no i"i!l pbujiVI x_a ujjja i . i nLuJ 

3 J ,,i Mill LMiJI 3JU. (_y^j i(_^Lij^l Jl^jsJI jIjl2^j ^[jj^\ jUJI 
(_,i.ifli':in p-L«jij^U 3ji,i<iMill Lj>L>JI SjUtli^,! (jla ajl2j La (_yJI isL^VLij 

pL«jioVI ■ t'-'j ^ • •■ (J1.3- (_y3 Ttlij 4jjLij.^SLII 3^1 UtI i^\ ^^^JjL^ 1 1 (j» tlia (_y3 5jji>^ 
. p UJli^U I ,_ M -a-"i I .I'l (^ j^ jj Cj^J fj^l 4ji>Jl r ^^^ Xj '5^4^1(jr^(_, MKiMill 
(_JjJ»-3l ^3j-!^l (j^ '-*>t!-'-' *>;!-* J-P*-* "^J "10 i"ill U^LiJI (_y3 dj-oLiJI OJL&J 
(Jjlj I nil (j-^JejjiJr-LbeJ ^liui^ .(j-ujuiuJI (j-o 3j'il .j jCtl 5alUtl jLlIjj (_y3 3jLpJi,l 
5j^ (_, 1 r 1.^1 o"i r I J ' ^ -^ _' jl Jj-Laj Cj^j (_yJI 3 .j I U 1 1 5j|j.j>J| 4^jJ (_yJI 

(_, I no I'litl «_OJ>J,l J^i-J ijj^ «Gjlj.Jv AjvjJJ (JjI I nil 3_ulSj (_, i n "ill pi < MiVI 

"ijjjjalj 4jjIjj>JI cjL>.jjjJ,I 3j-^ *'-i>6^' ^^1 lS>^ lt^ ct-'^J 'lSj'j-^' 

5jlj.^v «L»-jJ "=^-3 )«_iaJ^ ct^ Cj^J (_yJI r-ujej jLlUI tJU^-<-u (jls 4jjIj.j>JI 

.^j^iLai 4^jjji^i sjiUi 

'-'^-'Semi-Conductors ^^^1 ^ dl^t 
(jjjUtllLs i3JjLc. (jjji.lj (_yjLij.^SLII jLlIU 5Jj^j^ jIj^ i-dl iit> (jl A^mi 
«n_^jij (J_»^j_o i_j_iiu^>JI Lo-Lu d_uLij.^Sjl ijJ^ijjial » ' ' ^"' d-Laj "^j^ iJ-»^J^ 
)t_ij jlj^ liJLufc (jl j-i^ i(_yjLij.^£jl jLlIII (J-S-y "^ 'LJi (_jJjLAJ (JjLc jl I J^ 
tfl J (~i\ /<s_<j/Lj jIjJ,I ojui i—Sjjijj i3JjL«JI jljJi,lj (Jjj-ojUJI SjljjlJo jljJi,l (j^j 

i_5Jj| j-aVI 4j_)^1j 3_jjj SJLojJil <1jJu jljllj .(_jjji.| i_aj^)Ji (_y3 3JjLc.j 3-Ll«-o 
jljJll (_y^ 5jij^jJ,l cjLJjijJlSLI"^Li ^ ^ * _■ ' I j ' ^ * ' Jajj^ L^lji (jl (_5-i-«j 

(_yi (_gj J I J 1 1 i_xjS^^I (jjSLj (4jj1a "^j-^ 273-) (_3_LLaJ,l j A.^tl ^j^ 4jj^^I 

109 -108^,^ .JjLJI j^jJ,! .Jiil^ .J .,_, ,,M , '^ (12) 

9S9 



6.,ujULajJuJI 6^UlJI 

(Jjj^jjJI 4_ij^L>- (jl (Jjojvj iijs>- lIiUjjjSJI till jJ bijj -X^j^ Vj oj'j-* ^"^^^ 
till jjj .(_yjLij.^Sjl (Jjj^jUJI 4j^L>- i-jLj^ (.3-'-':^ Cj uj^pSlI V I aJJt ASjs>- t-Ji-LC, 

Jlj-c jI 3_jjL«JI SjIj^I cjL>.jj jj^ Lai iSJjLc jlj^ ■> _■ ■ ^" L^La jlt^H 

j^^ lilljll 1-«JJJ djJLjJI 4 i-a- Mill (J.<jj*j (*.>L«-« J-^ i-<" OXH^^'j '^XH*^' 
j^j-s^ 4_lJL«.c Cjj o" I III ULiaj i4_j^j_o 4 i -r i"i (J_<i:>o L^i (_5i^ 5^j«jiil 

.jLuJI (Jj-i^jj SjUI 5^IU-,,.I . j^La cijlJj^pSLIVI 
(jj^pSLIVI J^j-2J 3ijiJ^ *>^ 4jiLi. ijJ^pj j^>j>J, I (jj^pSLIVI (jLa Ijj^i La^j 

(_jJLlJLi j^^SJOj cjl^jaJI jjjlI ujLjtA cjuj^pSJVI jjlc (j^Sj (_jjj>-l jlj^ 
(_,lt- c5>l^ 3^1jJI a^[X\ (jla tjj<jljiiill ^ jl>oIj (_yjvjL>JI jIjJ,! ^ 

Sj^Li (_y3 d_L>-jJi,l S^Lilj cLilLtuJI S^m C<.'».<t.-v lilj i4j;vj^ 4 i-r i"i til! jj L«jj 

5^1 1 III! SjUI (2h« JLSHJVI J ' ^ ^ J "-^^p- ^ 1 i 'J.' Jl .^"Vl 5 ^ U i ^ jjLs 5jl».Ij 
j J _■ 1^ " 1 1 (_5-3j .Jl .^"Vl .Ul ^:. (_ajji3 3 ;-»- ^ill 3j;vjJ,I SjUI (_yJI 3 i-a- miII 

\l ^" , ,.j J i^jj^l fj^-I' Ji ji MrnVI jjj-l^ ^1 ,^"VI JaLflJ 3^Lu^ <uJ f_j\ tull 
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■ 4j I no I'ltl u^L>JI i«_u^ f_^ eJJt (JL-ajVI JaLaJ (j-« 

^'^^ Solar Cell : 4Mi*iJ I 4Nlaif 
t_ijlj_iiJI 3-c.ljj (olu (_ylll Sjj^LJI SjUI dJJj (_yji (jjl S-ujiJuill 3ji>JI 

J "^ ''U 'L-jJLjji "^ i -a- Ml iIjI j (_Jj^lj <ij;»-j^ d-btji iljl j jlj^ (jjjSHj I jj" 
Aj^ (j"Aj>- ^^ Utj'<^j"j All ^^_uLiJl ^lUIjj '^' '^"' JoL^ Jui^ ^LlSHLj ji ■ ^ '^ * 

4 i-»- i"i!l Cjli <l5iill,l (_y^ 5jj.j>J,l cIiUjjjSjVI Ttjj-ajj i(_yjLij.^ jLu (juj_u 

(<u I jl 4_L».jLi. SjjI J fj!s (_yjLij.^SLll jLuJI J J I iij J (_^Lij^ '^'-d^ 3j-^ '^j-^ 

^ ^ " T L^JLa L*!! j (j-a (J^l I /|"alu Q^Sj (_j^I ilJUjjjjill Lai i^_ylaJ^jjjjill 

La jjfc I j"al U jj^ '«j->- O'^ 3jj^iS!l iaLLaJI CjI j tIjLjjjjjiil A > i nilu (_yl».j 
JLjJjj (_jJI j-^I *j-^ lSAW '-*-'Th' (_3-!^3^>J3-^' J^'-^' '^J^ Ct^ a JlJ-"i I iij 

a^_jJL>iJ1 7c_ujjj Q^SjH t nils cLlLL?e_a ^lj_a jj_a glj t n o t"il1 U^UkJI * ' ' ^" 

iJj_lLS f.\j-LM (J_alj_«JI j> JUfc ^Jjj S^m (jJiiil (j-a i^j I no I'lll d-iIiJI 5 ^ I", , ^ t 

Lalj i'/ 18-12 (j^ La 7-jljJu SsLflS L^J ^^J (j-* * ' ' ^"' (jl Lai (Jj£LlLujJI 

(13) Godfrey, DX. Photovoltaic Power Generation Van Nostrand Reinhold Co., London, U.K., 
1979.PP.66- 70 
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U^LiJI Lai i'/ 5 -2 (j^-1 La L^sLflS 7-jljjJJ |_3J^J-II ^LiiiJLlLl i_2jjij d.2j_)ilJ 

/''^V.S-S L^*U^jla£^3^jKJI a,uj^L>li^ Lolj//.20-I6 jlu 1^3*1^ 

Cj L«_4.j>J, I Jl <" I III (_, 1 r <_!jLalUI iJj->^ 3_i I no Mill b^LiJI S^Lfl^ J-^J-'j 
3_lL>JI (_, Ir (_, III Mill f-UjiVI (j^ Ji)-i' j^>iJ (»>2lJ 3j^jil ajiiiOMill 
j_pLlILi ajlajuaj i—ijIiiiVI I jui (ji^^j^ i4jjLij.^SL1I ^alUll ^j^ L^jvLlJl SjLjjj 

(j^ j_iSLflIII iSj-xj diljjj i3_lL>JI SjIj^ ^j-^ pl-^j^ SsLflSLII (_yk: (_,jliiill 

^jl-'-^l Jj "'"'"" '"'■"'■' wJL' "^^^ Jj*'^^^ ^ ^ A \l A" , ,.VIj dj, ,.^ ,".tl Lj^LiJI JlJ^-jJ 
4jjIjj>JI 3al Utij Sj'il ij j<ll 3alUtl jtijj ;_gjlj.jv-^Lij^ p '" o i''' ^'-^^-^ (j-^l 

.O^vlj oil (jr3 

(15) ;;^^,^;j, ^^j^, 5^iu ^ d>D4) J*)»a1I 

Sjljjs. 3-»-jJ i_xJiJj 4jjIj.j>JI (jjl^l Ct^ ' 3-JjIjj-^^ I i^LLaJI TT^I 5«-La^ (_y^ 
3^LLaJI JljJjIlI ^jjJkjJI SsLiSLII JiJJi:>o (_y3 Iji iiLmi IjjJ ' ;.j"i<'"llj jj-> j"^l 

(_y^ Lol 1 a-lo-t-"Lni.U 3t-^ji"jii S}^-v'!^l ScLfl^ (jJI « 'l^tl ' S^Lil i4-uLij^<!l 
3^Li^ (j_a Jlj>o (_y^l (J^l^jiJLi 3^^£L;a^ I". I liji S^LflSDLs 3j i n o Mill Lj^LiJI 
Lj^LiJI 5*Li5 (j_o jL^ l5_>^' cjljLp^l liJUji (jl VI iSjjIj^I (>jKi,l 

^_^ 3_i 1110 Mill ijiiJI 5*Lfl^ "-^JJ^i '/-^^ (1>^ '^'iP "^ U^l '^^-4^ 3jiiio Mill 

^Lj;.^5UI t^->tTb jLlUI i^jLua J.u3L>J ^^j.-^-^tl ^ ^ . ^Tt 

■ = d I iiioiTitl iuijJI acLaS 



^jiim imTI pLjLui^l 3lLui X TcJiajjJI dj>.Luju4 



:^^^ 4-LLyLa.i.aJI \i.L^I if-lhS tjl& 3pJXI J^ljjJI L«1 

(jj^^JlSUVI iia_ij S^Liaj jj li Mi II t-^-us CjLJ^^ ^^LLs (j^j 4£^L«JI -I 

(j-o Ja_ijJI S^Lia (_i_LlJeJj i(_yIaJ^jjjjiJI j-uOJI /JljJj (_jjJI (_,-<* (jji^pSLIVI 
Lj^LkJI 3^1 •, , ^ I 3lo<"iiiiU jljll (<sJaj(^ (_y^ rj'->-" ^-^ iJj^^ LtJI SjLa 

(14) Meinel and Meinel, Op. cit. P.528 . 

(15) Kreith and Kreider. op. cit, P.567 
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^^LLs t_gjl I n't ^ilo (j^SLlLujJI ^ ■-'"■> icJ^ (jj^pSDI 2,3-1,1 (j^j 3_i . no .'^ill 
I , 1 I j" alU jjj£[j lt-'^' cjUjjj^I (jLa (_yJLlILij ijjJ^ (jj^pSDI I , I dajjJI 

jJiiluj i4-Lij'\jlji ritl 'LiLiJI L^la Jjii" i n" (_ylll (_yjk J-^' j' liJ^ (jj^pSJl 
<ijL».j^ lJ->^ ?"^ lS'-'^' (— ajiaJI (j-« *>^?^' cdJi (ji Ji^so (_, i no ."ill (_fljiaJI ^1 
Lj^Li. (_y3 ^Utj"aj"jA1l j_jjQj| JljJjj (_yJI Ljj-tiJ i^jjj J^i Jl 03J^^ 1,12 
^^Ua (j-« "/•77 f_j \ r (_, I n Mill (—ajIaJI ,j-« *j-^' tiili (_gjIbEjj HJjSLlLujJI 
V (_, .n Mill (-i^ikJI 4^IIs (>a '/.23 liJLLik (jLs liLIj (j^J .dio^Li (JiJaJI 

.^jS-lLuoiJI ^J-^ ^ ^J ' ,^I, 1 glj Ml Mill 4-lL>iJ| L^-LA JLt^ILxajJ 

I j"al U (_ylll CjujjjjIII jjl : 5jlj,jv ^1 ^ ' ^~ 1 1 1 Cjujjjjill 4SLL> (Jj^><-1 -2 

(j-o jj-xlu 'iJJ.>^X\ CjlJjjIiSLlVI (2h« I Mi*^ q] fj^l I JLA i^jjj J i«LlL>JI (Ji-lj 
» J '^"' I JL^j I jj^l Jjj^^l » J !-->"• ""' Vj ^1 .^"Vt JaLiJ (j^ *-^!-*^ <iiiala 

^ *j-^l t^i o'-^ ^^ (jT^l 3-3L>^VW '*j'j^ JS^ (jyi^ 3-i^j,^l L^LL 

S^Lia J'C Ml 1 (jj^pSLIVI I j _■ • ■■"'^j JajjJI ^^Lla (j^ 'J'iP Lt-^' Ui-*>^' ^SUa 

(j^ SjljIj 3^LL L^I dJUj Sjlj.^ J< Ml I Lfcj-lflj (jl cjJj V 4j£LI Ij^j.^- 

La 5jlj,jv J's Ml t A \j ^ A 1 1 4^LLaJ| M:P Qj'^jlj ' nil u^L>- (_y3j ijjjaHi! <il>-L>- 

.(_,MioMill (-fljlaJI ^LsLLJjjja^^ '/.33 jl Sj-aloll ^sLLaJI 3j^^ ■/.43 JjLju 

d.4J^ JLojJtJJ .(JLi-ajVI JaLiJ J^Li- j_yjlj_>,^SL!l jLuJI (j-o *j^ "tO-^ "^ 
ijJLi-iijVI JaLS-i Sjlj-^v ^Llluj id-jLiJI Sjlj,^*- 'l->-jJ (.3-^ t_ij I iTill jLuJI 

l_L<k (j-oj 11— ij I n"iU jLlIII 'L;-*^ '— '-^'aj' "-*-* ^j'j-^*^' "^j-^ '"" '^"j ^ i-oJSLa 
tjjiLLLLLaJI Lj>L>J Sj^iaJJI S^LiSLlLa i3jmio miII Lj^U-JI Jij>j3 3_j.ojil (_yjt3 

Sjl I n-»- jjLa 5 Uj ^ 1 1 4xi.L(Ji,l i_aj^>iiiJlj(_yjji*jiJI pl»MiVI j-uGc^jsoj 4j1«jl1I 

julL f-\ < MiVI 3.^ijS rj-^ '^ ^ ^ y 1 1 «j-^l (j-« '/•38 (_yJI J '^" (JL^VI JaLaJ 
(_yXjijjAII (-flolaJI 43Ll3j^(_yJI 3j.uii!Li J i5jlj,^(_yJI SJ^^eiil 4aliaJlj(j,o"ioU 

(j^ '/.26 , 5 (_jJlj^>- i-ilj-jj i-x-« i'/ 1 7 . 5 i_jJ\jj>- ^1 .^"Vl JoLSj SjLtui. )«-Ljj 
.4jjLij^ ^sLL J< mi I 4j1>JI (_y^ (_,Mio Mill (-ojIaJI isLU 

t^ t no l"lll pM MlVI jj-« O"?"*^ 4_lL>JI jj_uSjU jJILoIu (_^^jj>.1 ^j' ' "^ j \\ > ^ n -4 

cjlj_5c_iiJLi 5jj.j>J,l cjLJji^pSJVI (_>iajLj jL>ol SjLcl (2>^ 'LsoLlII SjLcuiJIj 
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l_5Ji^ (^ jJI j^al (_, I no i"itl (—ajiaJI (Jjjja^ (j-* '/•! 2 (_jJI^;v U-LO--V j^L-aJi,! 

5j_^^^l (_y^ 'J^^i I j'^^ 43liaJI (jljL^iJ ij>i-l jjL-a^ j-lLJLi liJLlifc 
jl JJjILa jLu j_yJI C^liJI jLuJI Jj5:>iJ Sj^-vL$ L^LiJLj aJa^jJ,! a_L».jL>JI 

Ijuk (jfj /.lO iijj c-jjlUU (_^Lij.^l 04^1 jji^ jjjILa jLu (^1 5j,,i«i,':in 
(jj3 sLul^JLlI S«Lfl£jl (jLs '/.70 43*1^^ (_yjLij4S jjjj^ (JjJLijJ J tn" . nj jLuJI 

(4jIjLvI c_jjIU1,I J^iill) (OjiuilJI 2UX, ^\ (4j.Lu.o.LaJI AoiiJI) Jjj^elUI ikij 

:>riL4l Jrf^AiJI taiLaMJari 

(_^l I J *JJ^" o^Uj jl Sjjj^ 4^1JaJI fl>i! ^H^l (_yJk 5-uLijjj'stl ^aliaJI 
(«_la_»_o 4^lJj (_y3 14^1 JlJ-'ii III (jSLxj Li^ 3 Ij j • " ' 3al Ull jj^ (^jji.'^l pl^^l 
Sjlj-^vj J_tb (_yj| Jjjjtjj 4JJL1J.4SLII 5 al Ull a ,3al UtI ^j^ j mi j 1 1 CjL>.LlL».I 
i4jjLjj.^SLII iJlilJLa-iiill (_y3 4jjIjl>. ^^Ua (_jj| (J^jclijj i<ja[jj.^J\ 7c_uL^I (_y3 

iLuLij^SLII 4iUaJI JSJijLsiiiJj^.^jjlj^j^SJIcijIjjj^il^^Lj^j^iflLLi^ 
2u! ^1 (^Lij^SLII jLjUl JL^I \f, U . . .\^ c^ iiJ>L^! ^1 VI ^ll^ V 
(j^Laj il iiJ>Lj>U 1^^ rLi^ "^ iCjVUJI u^t t ^Js L^Jl Jj ic^l^ 3 U :;'. 

j_J:/LJ,l jLoJI (_,-Lc: S-jjLij^SLJI 5alUlt jjiSLiJI uuVUal^VI jui»jj 
ijjiLJil jLuJI JjJjjj 3jiiio Mill Lj^LkJI (»>2j3 I jjjjII jLuJI jI (i_^jjiaJI) 
j^LJil jLoil Jj>Jo jjl£LoVLi tjl dili^JG 3.1^ 4jf J< Mij Vi^i o' j^ 

. UjLso 5jijlll,lj «L<iJ^U,l (Jjjjallll Sj-^jvi (Jl ot'ii iiU JJi^p^ jl^H (jr'l 

diLcLji J^Li- ijj-sjj (_y3 3JiL»iJ,l (_, I ii«i Mill pLuSiVI ^^"'l i^-^t Ijjij (jSLI 
jL^ill vJiiLcLxj tLul (_j I no Mill pLijiiV I Sjuiu j-iil! IjJajj ijL^llI ^Lui S^Jlj*^ 

3 al U tl jj_a L^jL-Ual/u SJ^^'i/l Jj j^ 3_iiiio Mill Lj^LkJI JUjl1<j,I (jLs 
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(^ylll CjLSj'^I (_y^ JjtJ (j-o IgJI O*" I iilj (_j I no Mitl pU MiVl J-SjJ tLui 3^L>JI 

.4^LLaJ| (^jJJJe^ ^j j-^i I j • "■-'"' Ij^LiJI i-^L». (_yJI -' ■ ^" 3j i no miII 
' ■ 'J (Ji <"i I iiVI 4_«_Ljj3 II I n -»- S^LLaJI (^^J^-^Js-J Sj.^;*-! i—ijjjtjj 

(_yj| r'Q:>o (jPJI CjliiaLilUI (_5-fl^ 'ij' 0'" ' nVI <iiLill, <ijij^_LiJI ^— ''I .^-^llj 
jLijVI jl^jlj JLajVI a>4a-i Jj< '°^i"l 4.1o.Clhi.U tilM 4^LkJI ,j^ JJSjIJlIo 
j<sjaj>JI Sj-JLuaJI oLJil Tc-ib iIjLLajtA jl ^IjJilj (JliljLLaJil ^_y3 Loi ^JLaHJIj 

, I < J I u 1 1 jj^jjJLlu (_5-"ijj iijLiJI j^VI jjk (JiiLjULajJI (Jl o<"ii III (jLa Ijj i nt 
SjljIjJI ^sLLaJI jjjjx jjla I jls- 5^^^ 3_uji.oJ;JI Lj^LiJI 4^Lu^ clu\^ I jl Lai 

(_jj| tj^aJJI 5JL>JI jjJLA (_ji i_jjajj ^1 1'' J-i^J LflKLa Tcjj-caj CjUjLLaj (_y^ 
j^l i>l-J-il Tc-iis ^-^vj "i ii t, I (2>J>-''-'-' ' *>4^' O^ Cy^3 'lS>^' Oi^'^ 4.oiaj( 
?ljj.^SLll r-llJV CjLLujjj (Jjjuiij (_y^ di!i JjLj oLjII Jl o<" I nV ^jJLc CjUljji. 

'jl j "'"^l i_j\r jjjijaJI JlJc^ aL2j (_yl!l 3_uLojj.^SLll jLiJjjJI .~il U^ ^ j^ Lo^ 

Lj>L>JI (j-a5-uLijjj<!l SLflLLaJI ^\j^elj^\ jjlSLaVLfl j^'i/l IJLjfc Jlo jjiJLJ Ijlj 
(j-\^jljJ_Ljij Cf^ I ii^ji (_^l «HI J ir^ li I (_yjLij_^SLll J^lLcIIII Cjljlor (_y3 
(jl£LaVLi ijilj^ i4-uLijjj<!l ^sLLill JLlIjII dllj Jjj (>^j|jJiJ4JI aI JiieljjjV 
ji (^jlajjl (3j-^ *>t!-^^ CjLJlj^ (_y^ tlj^l (jjj>-j il^^JI CjLLa^Lua Jji I'll 
r-LlJV diLLujjjJI jL>-i (JjJLij fj^ lill j JL»J . Uj « . :-. 1 1 nl^^l (Jl o<"ii nlj i-^^i:><-i 

.cjWIj Sj^-v^l ^^« ' Jj< Ml"! Sj^L^ tdl ot~iinl (_j^i»- ji 5jjLij.^SLII ^^UaJI 

AJLJ-" in_i ^JaLL aUiJj Ij Kjit Ualaic^ ( I 6) ^j J< Mill (_y^ A Jiijj 
3^L>JI jj_u 4.oiaJ^I .jjUfc Jla ^j i5-uLij^<ll ^sLkJI o_>=^ -''l^^l'^jH 

Jl 0<"i nVI (jl^ lil JJjILo jLu (_yJI j-JoLdl jLuJI Jj^:>0 Sj(j-v! Jl 0»"i III (_yJI 

CjVj:>J,I (Jl o<"ii iiU jLuJI (Jjj:>o <ijlo^ t*-'^_3 ' ■^4>-'-" JHH Lt^I ?^^-'^'^ i <j I U 1 1 

^^Lil jjir^a (_yl^ ^aUaJI 3 -itA'if i^jILso SjLlII ^j ((Inverters) cjLJLHI jI 

Lj>LiJI j-^SL^ 3JU. (_y^ AjjIUU ^ILUJI JuijljJ tjU-iiaJ ^^SLij^l 5alUII 
. js>.y ji I I J I III 1 " » I . I U" 1 1 4 J J ll (2>c (jj.j>JI 5j.^^ij "^j I II i"ill 
,^1 CjLitJalll dJJj (_y^ SjjJta^ 3_j.uL*A!l Lj>L>JI CjVUjl1<jI cJljLa 
(_ji^ Aj , ^" ^ ^ CjVI o<"ii iiVI -1 I-^ « " LlJIju^a tiUjdj i£L«jajjJ,l I j" ■-' l*^"' jj-j3 



9S8 



6uL>jULajJuJI 6^UlJI 





^^1^1 










1 ' 


J^l 








5,,„o,^>L!:U 






ik ^^..---^ 








r 












J\.,ylS Ji^ 






A 



















5_-x>^l 5*iSU jiUl Jj_pcJJ *-'l(_;^ JyloJ JiLa Jala:* - 16 JiCi 
I jjll ^'il ;j j< II jLoJI Jli^jl t_ALaIJ (_^l 3Jj3j(IIj Sji^LtJI jJaLUI 

d_L>-LLll [ya IjJ-J-O 'Ij I no I'lll U^L>JI (Jl <n" I 111 7tJJ-aJ lijJJtJ (3jLjJ-3 I Jij^jJI 

j_Lo 3 J \l ,^" aVI CjljLiUc^U <-.« .^-^ L^l ^ jjU"tl ^j_a 4jJL>JI 3J;>.jJi,l 
Lj^LiJI jjjl-^"' (_y3 j-u^^I ^1 .>.Atl J ,^^ (jLtujVI J^i-jJ (jl^ Jlia i4jl juJI 
Lkjjjiaj (jl dJJi ,5j \l ,^",aVI l^'nK" (_yJI jJijJI (jjj L^ILojlIjjIj ^lui^l'oJI 
dlLjVjJI (j-« (J-^ (_3-3 5^. S . ..^j £Ll3C_ul^pjj/l CjIjLH^V x-ciai- L^l <n"linlj 

. (jIU^j I 111! jL>oVlj SjjelLl,! 

djVL-ajVI iy^\ JxLij (_y3 Sj I no Mill lj>LiJI JUj«lxajl (_yJI ^^LlsVLij 
(jLa 3Jj_)_«J,l (_jj_2JI (jiutJ 4jjLij.^SLII 3^1 UtI jij^^j SjojiJI (JIsLUI (_y3 

3j;<iiitl iJljU-oJcjil] 4jjIjj.^I 4^LLaJI JJJjIlJ iiUjiil uuLliJaUl (_>iiju i^Lui 
lislj^jLp 100 ^1 jtJjLim ojLjfc ^^« ' (^^ SjJjJLI 4^liaJI 3j^ J '^"j •(_>uj^lj 

U ,^-'n^ a J III Mill Lj>L>JI JUjIjjjI JljL^ ^>*-" JjjJJ 3jiiiilLij 
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3j I no I'lill Ij^LiJI Jl o»"ii iiVpj^^-iiu^ j-j^lj I LgJI Qt'ii III 3_ulSLalj Lj^LiJI S^La^ 
3_LJjj«JI 4XJ_<jJ,l (_y^ »l Mi'tVI 3-U.j-a (_y^ j2l^l (_y^ jjfc (jriW' foJIjJI (_y^ 
(Jl tj r'( iiU ^SLLaJI (j-« L^LALalLa (J^lSLi 3j^ '^Jl)^ ("" J ' " '—'■i^ iSjJijjlxJI 
j_Lc: ajiiio Mill Lj>litiil ijjL^ill ajjiill i\fiiuj i Lij-ii: j 5jiiio Mill Lj>L>JI 

.Jaij^ij^ 1000 ^1 M-lSIc.^ ^>' o^ J ^~ "'J J ^b->^ ^^Q tX>-^^ JUli^l 

I j I jj ^"j 3j I ii«i Mill 5 al UtI . |__^L>JI J i^^tl (j-« 1-4^^1 '^ Ui^ ''-*-4:' 

I JLjfc JlJi^ I %aj"" V 3j I ii<i Mill 4^LLaJI j_ifcLIa^ q] julL i(_yjLij.^SLIIj (_gjljj>JI 

7-Ljpl 3-^j.^ (_y^ Sjij^jll 4aliaJI J< Mi 1 5«j_iUtl ^ Jl>-j3 L^Jl (Jj Jl^I 

(aji"^lj w-il Uj^t Ij jUejJI j^ SjIj.:>JI CjL>-jJ i3j>^ il>^ 3^>oLlII 3alUtlj 

SjXJI ^jlcL f-lj-j^sJ-^l (JIjLjLlJJI (<JL. (^ (_^j;i>ill JjiUlJI 4^LL Liili (j^ 

jjLujVI JjiJLlijI SalUlt 51*1*^ j.sl i^a (_yji i2jI Jix^ualll o JlA J^ i4jj^j'i/l 

. \jjt LlojJ (jJI \/j('rn_\ J «n" I lij JljLoj (jj-^'-'''' (jr^ I ijot^^ a 
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^u 



I5*(I2-^ j)=j 

(— >-0>. J-A LLa^J Lo (j^ jLlLcI cIjI j Ct-i-a-J ij^ljJI 4-<U|^ J_lil t—tJVjJLI J I (— JLi-gJI SjLJjl jjLS 4_Ij_u1_L1.LiJ 

■ 4-tJL<i-«J I '"'1 ^j I U".!! ^>. • I ^_^ L^ I jLJtjj_u I a L^Li.rjj>>. (jlSLaVL) Tcj-t-ola Ct-se-cja^ 



. -AJj--'' ' '^ >*-^ L^ ' i-^ J-J ij-'* y^ -i ^JSLtTuJ (j I Ltiaj I jj_a G j_jj la 1 4_tjj.fljj L^jj-j^j (j I ;^j LSJ I 

: \^^j^^ ijiit^uAS i^^j^ ^-^3 ujj iii'^* —I 

tjjjLlJI jJSLtlujI JlJcjIJ /;P-Jl9 (J-u-cjIuj I f-LflJjl '^^'j 4jjL*-a ^-J) ^j^\ ^J-^ Jj-t-Li-u 

:j_^LlII JSLAJI 5^LJI 4Jjmi JtitlJ ' Jl^_5 - Ij-i-t-a Lii^-^ j^^ ^i'3-" s-h:^> 
' T" J ' ^" L^L^ j^l tJSLjij 4^^L«JI L(ji_u3j Ijlj 

(i.)Ui(^)Ui-=0)i:^ 

-CjLcLojJI ^j_a L^LLL) La j_^l ciUli JlAJ L^Jj-^lj^ ij-^J-'' ^j'j ^-*^ 
Ja.j>- iJLc-tlj 40 i^J^j-C Jo-jv ^ I f s_aj d\^7\\ ^^^ ( )| I ^^_3 i iaj_iJla (_^_aj_JuJl C^^a t lxjjJvI t^JllLa 

18,12 ;_5jl_ojJ <_)! I 1^ |j.iJ-<i-J'aJI j_)j-a ^_5'j ■ » IjTl-i-u V I 

(18,12)03(40)03- = (3)11^ 

(0, 329) (0,839)- 
0,276- 
dj>.jJ 106 = j 
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7:4-12 = 3JLH^ ' CiSj 

4 : 56 

Leg t L^ 5>c 9 ij-u-^tTaJl (Ji5j_tlu (j'U 4jJ_a>jl 4^1_tjjJ.I jjt (*W^' tjj^ u' -^1 ' ^J ' ■' ' (*W-j' tjj^ ' ''-'-"^^ O' 

Cj_3 5 ^j_o (_) 5)JlJ I Cj_3 5 4_4_j_3 ?" j-ia J-4 ' i j-UaJ. 1^ ' ' 5>*-J ' 9 (3jJ"^ ' ^—^3 AJijjla Ct-g-i Jt^ Cj_a I J 

t ij)j_ijl al (j9j_Jujl ij'^:>- ij-aJJI '^j'j '^-^^ ' ^» .U ^^^aLojJ A^jJ' tjj^ 0*^ L^J^' '^-^dJ-^^ 'l3^J-^' 

. 13^^-5 8_5 icLj-u 14 A^l J,>^ j-^ i^jLoJI JIjJ.1 ^■^'<^ 

(_j) j.^iajl ^j-a iJlt^jjl tjj-l:3 t^^aLojj j-^IaJl ^_j1 (_^_aj_Jujl t-l^-Sa (j-a Cj^jjI tjj-ia (j' j*-'^ \-«-a Lki:>.^Li 

>^^l CjI J i^^-iiajj a . 4ijl_<ij_a (J3^ J S ' Cr^J"^ L?"^ (Jji-cjIuj ' 4^jj>. (jl jj-L<j '-LA a t* i_aj_ijl 

l_)l aj ij-lc. 1 '^ 'I ^ 't--* ' ■ a ,_)l3j3l jtla-i-u /yLC La ■»■ U ■ ■■ LtLSJuj /jyjJl j— t-u-c-JaJ I f L«_tIoVl 4j-4j tjr^ 
4-iA^I all J j^li (ia:>. tJJ^>- (_j-u-4-t^l ^J-^>- /jj^ jJjLiJj' I Jut (jl t j^t-u-c-tToJ I C>-^i.rjj la ^jjixjiJl f-LdJjl 
jj-a 1 ^ 'J ^ ■ ^ C1iLiLjju>JI tfji_il (j-o (J^j-uJ j^'*^ 4_L<jui_jJI 4^LLaJLi ^-t-oLiJI Cj Li Lt-oj-J I (_^ 4_Lt3L>. 

;^f(i f7iH I "( f II t Ij ^11 f7itl pL^Jjl Lil^ t-jl 111'^ —3 

(j-aA-tTuJl ?«-^J-l Lfl-t-a 5 (_IaJLJ j-xjxAjIuJ I Cj_CjjjJI a (_).u.<i-JaJ I f- LflJ J I l_)l a^-J 4_Lt3L>JI Cj 2ljl_«J.I ^ J J t--*" (jl 
^_jj| ?ljLUjI ^j_a >jjSjI i-*Jl_L(i 9 t,_jl3 J 21 7c_Laj_u iric La 4lajj ^^^ ' ^^ ' JlALJoJ. 4-Li.u-iju »L<i-i-ujl ^_3 
4_j_cj J ' ' '^" ^j-a L(_LSLfl_i L^l j| (^jlaj^LJ 4_Lxjj_(JU (j-u-c-tTuJ I /«-^J-^ 4^j_«_a ,j_a 1 ^ .^\t ^" . ..I ,jSLaj 
Lc^ M^l'^l CjLaUoVI CjI j 4JijUI_5 4jJij.<ul3Ij 4_i^Vl ^Ja^Vl ^_^ ila^LcoJI ^^jMiomiII ^-Ll^V' 
I* J ' " ' L>^ "^ ^JS-tToJ j . Cj L^J*- I jj I i_iiJuje_a tJ"^ (j-u-c-tTaJ I 4-t-tIu I liaj-Sj-u u I aj 4^jJi_c ^j_a L(_(S_a_i L^ I 

cjL^jvIjJI j_^ juflljJJI ^j^Lil cu-Cu ^ Ij-cSLscjj (j! Ll_33-3' ''-^ f'i^^>*-« J^L>. ^j-c ^j^JJLulJ.I 

4ajIoI t Ljej>. al ^Ja:>.J ^-3 /cSLseHJI ^j_c (jj_iS_<uJ t^t-pcj 4_<u^Lll jjjikijJl jJ_jLi_ua ^JLcJu-i-ul a 4_flJG.>J.I 

(_3j_«_) L<i— 1-3 =Lj_i_uLi_u3 I jj-asl ^j_-a 4_3j_«J.I ^Jlj^ j_ujua iCjuLLJi ^_3 4-LL<-a i^^iaLLa ^j^ (_).u.<i- JoJ I 

jyJLiX I tji- 1 J ^j-C (j-ux-tToJ I 4-<-Ju I t tjtjv a I Jjj>. J ^-3 /^SLaiTJ I /cjj Cl>-p>. j_j LlaU 4j_lLjjJ I fCJ-^ I '^"1 L 

<-ij».LJ.l Cj I j-l^TlU ^jjLi-<iJJ 4jjIj_>JI 4jLjtIL_uVI tjjlc j^J-1 L^-jJ' J-^^' tt_^jLij»JLI ^ ^ ^ .^"11 a U ■■■Ijj 

(J_ua_3 ^_^ cjLjLLlJI JJ^Ij ^_^| jLiJJLi (j-u-cAJI 5jiji^ t-Lm-uJI J^i^^l ^j_a ^L!u^ tL^ 4iaj.>J.I 

4-<-Ju^l t_.-se-->>. J .^>'<^VI ^j_<i3 ' ^j '^11 J '^'-^ ^_^ Lai L^jj^JlHJ *iUllJ '-^J^ J-?^' U3^ ij'^^*' ^Li-tToJI 

.4jLLJlI t_^jLJ;-ilII J-<tjJI JASlI dilllj 

( i-l-UjV L>.Ll_U3 3j_tIoL«jI 4-CLl.rjjl jj_l.U_<i- JoJ I C<-<i-l.rjjl <^5 ' J9 (J-HX-tToJ I f LflJ J I '^^'j ' LJJjJV I t ^JLLa 

ilaJ^ JLi-Jj 4:>.jJ 30 ^J^J-^ daJ^ cr^ 4Ji^ljJI CliJ^SLJI <lj-La ^J^ jljT 2I^_^ ^_^_oj_<i_JiJ I C^^jJI 

. ^ I Q ■ . ..XI 

:(_^ Lc^ (_^ oMjJ' <-u-uL-u^I LIj3-3' j-jjLLo (j! Jlj>o Jlj-..aJI ^^ ^-ij'jJ' -— jLi^LlII ^j-a 
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ivjj 30 






tAW >■'»* ii3!3 


"^j^j^jUS 




= 




2l>.jj 30 




= 


ij^j-" '^b 


O^)l^(30)l» + (30)Lo.(30)Lo. 




= 


0)1* 


j.^^*0 5 + 0,866* 1 * 0,866 




= 




75 




= 




j.iaititl ^Lijjl iLylj Aaj^ jjAj 3j>.jj 48 , 6 




= 




■3,11-n 4bUt,l - 


^ 


jijr'i''^ 


^,„<,,';,n <-,«,„ll Sijlj ut 


0)11* + (3)1* 


(?) 


u* 


(u-)l* 


(48,6) i:o.+(30) I* (j-in^) 


u* 


= 


0,66^ 


1/2 


* 1 


= 







757 


^ 



(j-ox-Jajl 4Sjj>. 4_»j_LLaJ Lflj-oa aJlSj 4jjjjJi_tIo iia_iljj>. (J-4-*-J 4-i-i.aA- jJ I ulajJl a I JljcTi-i-u I ^jlSLaVu (jl 

5j9_Lt3 aJlSjs el 1^1' J Jut ^j_a ^J J ■ ■■" 4-n.rj-<i- JgJ I uLa_)lj_>JI (jL^ ,_)l3j^I ■»■ t--* ■ ■■ /j-Lc. eUai ^_J) 4_ixjj_(JL) 
c-iL..u-->J uLa-jlj-i-JI <>jLji aljuitlj-ol jjLiL-aVLi (jLfl liilji^ iaLaJI Jl^la 4-t.i-cu-Ll I ,j.ux-JJI 4Sj^ ^jjl 
j—a^l J-<ia jL^JJl ^Jlj-Ls 4_)1_L) t_^3 5_)Jij.4JiJl a 4^.5^21 jt-La-i-uai /j-Lc. ,_)jj.4_JaJI =L«-tIul uLsj-Sj-u ^9'j 

iJ-H-xl^ 'J"* '^11 aLj! ^_^ 4_t^L>. ^_^_Uj_aj jJS_JiJ elj^g|*^l ^ U,„*^l ^it- dUc^l .,,11 ^^^_ojX_JiJI f L<-JjVI 

. (_) jJu I -j_^j_JuJ I iia:>. jj>-Vl a t I j_Ij>J I - J l_<j_iiuJ I liajv (_p-fl-i 1-cj1Jl>.| ^j_)_Lal_«j_a (J^'^-Lajv f*-^jl " ' 

III) 4_JI ^_ylt-<u t_^JjLC. JS-Ju 1 ^jl UoiT jljjj J~^^J-^ jt-i-uJ (<i-i-ojlj jtJaLalJI iLiiJ (_y^ ljl_>.j^ Cj-U -2 

. \j^ f^J («-" 3 4iiJlilJI^ (Cj-o 2 4_iJljJI 5jjl jJI j-La^ (jL£ /<u-o I (_yJ^^I 5jjljJI j-La^ (jl5 

CjLvjJ 10 tJii-CJ L^Jj C?^'-5 ''^^■J-^ j-fl-t-ts (Jj-*J 4_p.jL>JI 5^1 jJI tJjLJ>o t±t-LSej jjIjjJI iJjui (C^j -3 

isJui (CJ^ (J-^J ''^J-^ ^^ J-^ (tJdJJ-^' ^JoLSj Joi^) jjl_jjJI j^j^ (j' CT-'l J-'-^ U' cr'l '-J^^^J 

■ ij-u.^ Jgj I f-LdJjl ^jalj CjL>.jJJ1_) jJlajJl 
(«_i_ujl a CjLvjJ 10 A_tjj_3 jj^ ^JJi-q-i t^<_i-se-i 4jaLtjjj-a aLi-o^I ^_J) 4jj*.jL>JI ojjIjJI ■ ^J"^ ■=' («-<-a^ -4 

■ jj-cox-tTuj I c<-<i-i.rjjl <^9'j pj^li ^Jui jJiLfl-ia 
iJljI >jI gJiJl j-Sj—c j^_^ i ^ ^ ' JlALJoX 4_4_tjj_(jl_i 4_Ltjjjl jJ^L>. Ajj i^\ j_3 (jjix-tluj' 4Sjj>. i^^lCJ -5 
*_^J-a (j'^—LAJ (J->-l (j-4-3 I jL^Jjl c1jLc1_i_u J^L>. (_jjlA-IjJI ClA-i-oJ I j (Jjj-CjIuJ ' f- LflJ J I ^_JJ fllj (_)l_tjj.*J 
^1^ ciLiLcoJI CjVjUJLI ^-coJ^ J^-JJ' ^^piJL-u tJ-CijjIjJI ifljJi-a j-aVl ' ■ ^ t-." J 5U, — t ^j;| ^ ,j.ux-JJI 
' ■■' '^ ' 5j_jlj i_La_j_;e_a jj_c 4_Ia_Sj /jj-l^ ^«-^ L^LS i3:il_tjjjl ^JlJ-l' ^_3 LcS ij-ux-tTaJl /«-^J-« CA^-*-^ '-^-'j' 
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i>L>ol_! jjl^jjl J^J~a ^j_a 7-jL>JI daiJI ^j^ ^j_jjl *jl-:>oL! 3j>-jJ 49 . 2 J t nj 4j>.jj6 ,48 1 -».j Ua 

\Sj-a (__^ ' ^ '^ ' jLjfcLiijJ. 4_i_i.u_L] Li AJ-J-Jl *-iijJ ^J^'Lj>- ij-ux-JoJI jLoj-a Ja_>JI I Jut tJj-fl-J 9 tiioLSjJI 

j-^iaJI Jai.- J^J.- Jl=.-IjJI A^l J^ii^ 5JjLu-a 4-t.i...alll |j.u^JJI 4Sj.jv cJl5 lll| 4Jf dii^^Lo LliLl 
(_ic t_^_5J_tIaJ I a j_iaj_uajl uJ^li) 21 ^_IJla_iJ ily\j Q '^ ' t_^jJI iia_>JI tjj^>- 4Jjl_<CJ-a l_Liajl L^l^ ^-jjlajjJI 

L^J >-^">-J>^'i ^J^l-j lo ' i i. pj .<— iT-,ji iU., i r Tj tjj^-^^ >4^'Lj 'j_5>^ Ji^' 0^^ J . 11 " 1 ,0 

-(J_j j-jI ijLji-j-jLa ^ ^ r"iLi 'jjij-« (^^^-o^^l cjIIi (j^j 1.^jSjj>. Jiil-a-) (jt^Ij-JI ^ j-j^-j-u^Si^^ 'tJ-5^' 

4Sjj>. ' ^ ' ^" ij^\ 4jj^IjjJI p^IiLcJJI Jji-C ^j_a ,y^-ujj 4Jl jl 4-)...ij-<i- tToJ 1 Cj 1_) L-ujJ I ^^ Oj-u^ ^jx-AI 
, La 4.Sla_La ^_^ dUoil ...tl ^^^_oj.<i_JiJ I pLt-tTuVI Cj1_ia5j ,jjj.<i_JJI 
jLjt LtToX 4-Li.u-L] L) L^jl3 9-a a ,_)jj.4_JaJ I 4£jj>. ij'^ CjJ^jSJlj 4j_tjjx-tIo =LLajjj>. a JlJJ ( I 7) (*^j ^J^JoJ I j_^ 
Ct^jJl 4£j_«_:a jjJi . I J 1 U I J 'oi aL«JI tJ^L>. Ct^j t_^l j_^ (jjtAjlJI ^^J-^ (j^-L*j jjrv^j tCjj^SJI ^_^ lJlSj 
jj-i.rj_^- JuJ I Cj_4_tjjJia ,_)jj.4_JaJ' f-LfljjI Lilaj 5ftlj,^a 5 i j I U 1 J d U i^ "11 (J^jjij /cj ^j-a5 a_^I a j—t-ox-JaJ I 
(-laj-S-i-u ^a'j 4^j-«-a I ^"U , ,,ljj ^jS.fl-) j) 4-n.ax-traJ ' 4.Laj^_>JI ^Jl^ iSj^ ' Cj Vl_4JU_i_ol lLJUjI t5 >jIo1_l-o 

:4jJLjJI 4^51jJI JLj-ClujLi ,j.ux_jJI 4-t-t."u! ■ t^j ^ ■ ■■ ^jjlj jLau) (^^Lo-i ^ ^'aVI ^ U .„i1 

4j>-jJ 90 — (Jjj-CjIuJ I 4jl.uj\ JoJ.5j_u <^alj + (JJiAjIuJ I pLflJjl '^VJ 

(_ic (Jji-cjIuJ I 4-<-tIul ii3fljj_u <^ aij jLsej) (jSLfl-i 4-n.aA-traJ I 4iaj)_>J I jjja ijjiAjIiJl f-Lfljjl 4jalj j1_»j1_i 9 

(_i£. jjjiAjIaJ I 4-t-Jul ' t^j ^ ■ ■■ <^aij * iLi.rjj>>. ij^i tj-**-^ 4jJij.4JLjI tf l-> . .. M I 4_i_<jj_<J u Lol ij-issl 7c_Lajjjjl 

)«-a Jufl LCiJ. I JJ->J. ' (jH^ (jjiX-iIiJ I ?«-^ J-^ (_p-fl-i (jT^-J ' 4la-SJJ I jj_a 1_! -3 J-4-C LLaJv f*-" J ' l5 -^J-**-^ 7c_Laj_u t_^ I 
j_^ 4_iSj_jJI cL^jvljJI ^jiii ,jjj.<i_JiJl 4ji_jjl lLsj-Sj-u 4j^Ij ifljji-a 1-J-lj' '111 Mj-<t3 -oj^JlII cL^jvIjJI 
(«_i_uj_) AJ 4.cl_tjjjl cilD j_3 (jjix-tluJl /«-^J-^ CAd-*-'-' (*J-^ LLJLfl jlll' 21 Ajj ^j_a L>.l_Lii3 3j_tIol_«jl <tcl_tjjjl 
JlJ_c t ^jj-tTuJ I jL.>uLj jjl ajJI jjj-^ (j-^ 7"jL>JI ;9.>J.I /yLC 1 ' '' j 1 f ■ t--' ^ ■ ■■ ' 4.La_5JjI ^Jut ^j^ LLaj>. 

-:4^llJI 4^>LtJI J^tli.ilj 4j^I>J1 5oj^ Ij^I rJoLSIJI ilai 

4_ijlj (jj-SLj ^Li-aJI JlilXI tjr^ . Ul ^"11 dU^'i 4j_jIj-90 = 4_)jij_cJiJI ^.^jvljJI j_5Jlc ■^j^-"1I ^j'j 
(_yjjiJijiLJI Cjj^jjJLi L>.L_Lt3 5j-jjL«JI 4iiLojJI j_^ Cjj^SLJI ^^ 5-iLlJ 4j^j-jJI 4.^j>.IjJI j_yic lLsj-SjjJI 

.4jvjj 31 t^jLcuj jljT 21 ^_^ 

^_^lc 5 U'al .,. tl ^ ,,i Mill f-ljL^VI 4j^ 4^>Ai 5j.,iOMi1l JojIj^kJI Aloitlc^l Liajf jjlSL^VLi (jl 

,_}ia_«j(l7) f^J J-SLJiJI j_^ =LLa_jj_>JI (jT-Lc L-Lt-Jsj -J^J (j-Uj-aTiJ j_^_iJj_Sj jJSLAj ^^'"^^^I 7c_LajjJI 

.(^rvV *>^ (jr^ J-uaja-o (JSLJlJ L^ j_tAij_u (jyjJ'j ^j-t-u-c-tToJI pL«_jjVI CjLjji^ cLusUkJI aI^j^I 
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I 



J.«j£j V SJjJLlII ^lliaJI j^\ (^a (j^ i±uJl^I (jl 
I Jlj* i_j \c Ujlj^Lj ^ ^'j-^ iXjI-S-" J-==J V o' 

(jl (_yJI Ljjjii 5-fljl I nil (Jjj-iiAll (_y3 LiJI il pjj^jJ,! 

3 J III I'll II S^LLJl^ ^'J^' ^sLLaJI j^l ina (j>ni 
i<:L<ujljJ SjjLjaJLa J 'I 1^ " (.3-* '-*J-i^J '^S'^^'j 

(jl j-j-c " • ' ^ '" V J 'I '^ " ijJLufc aI jLo L^HiLj^j 
t_LJ^ (_^l LJcv jjiiij SJjJ-JI ^ILLJI (j^ tiuj^l 

U-^\ LLiajJI (jl J_i 3 al U II .U ;i^ 3jLui_a x^ 

(jl 7C_X^lj (JS Ml t (j-^ j"l ( II (J-X-iiiljl 1 JUfc (_^ ' ^^j T^ ' , ,. 

(^j-aJjiJI J^LOJI VI SjL^IJI (_y^ (j^ a^UaJI Jiia. 
.3jijJL>J.lj L^-La SjJiJtlli,! 3^1^ 4£LLaJ| j vl .^ -^ «_a 

jiLk jjj «4^LLaJI 3^jl» /<u-uLi (_yC jj u, (jl^ Jl2J 
P^^_aj3^ (_yj| 4^LLij1 (j^ I Ml t ^ .^".^1, 1 jLliiji i"..^t ^^^ 
5jjij.ju3 j_pG (^'j ^"'-A" Cy '-^-'-''-i-'^J I /ji;>^^ 

«Lajl)) ^:-iLLj (j_a (jlS JL^Jj t(_j olr (JSLduJ L^Jt-« (J^iJtliJl 
3 miIjJl-1 pj—Lbj-lLj (j J 1 "' J ^ ^ jui-i (jl "3 al U II 
3^LiaJI (jLulJVI I J_;a dJ l<j~ mj (_^l uuL^liaiJI 

, it\l j- ,,.l J-lLIj (jLS_oVL (jL^ I jl Lia£ cjjklJIj 

jl 'J ■-1 1 1 3_uiL3j (_JjljjtA (_jlr j-uQJI (jjj 3al UtI 
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I - < I J U . 1 1 ^t_a (J_aLjlILll (_5-l-C 4jljji^ SjLJJj (_yjI/L«J,l i>lj" I ria ^JJ sLaJi^JJ 
(—fljfuISl LJS <lj| LiJejju tc-l^I^Ij i4_uLij>JI 4jLALaILa JT'-'Jl ij^' (j-* ^J*_. '^^^ 

J-lUjlj j_fl_uJlj SjLalllj 4c:Ij3JIj 3^Lu-aJI JUe-o ^^ 3_o.LuVI <ijljjL3 

SjIjLlII j^ (tiJtAll^ 3alUII 5JijJl3. jjL-a^ (_yk: jLaIclVLi JLi-l jjLJll 4^j-»-J 
«Li^Lu^l Bjjill )«-a (3^l^j iiill j Jlju SjjijjJI ^^LLaJlj Li>-V jULllj Ja-iill joJ 

(Jl «n"ii III itjj/jjj 4 Uj.^SLI I jj-ca^ (_jj| (<u iSjiJJoJI 4^11^1 jjL-iiA ct^ i—ALaJI 
^ JtJ>II "JJJ^ ' J^-* ti-Li- Jl% .» "'I .^ llj JjLill (_y3 5-uLij^<ll ialiaJI 

ijiji 4^LLaJ| jjLi-iiA (2>^ Clt-'^LU (jj-ill I J-A (_y3 ^J^ Ml J 1 1 J^^jsJI CjJl£3j 
x_oj lOJLji 3^1 UtI J \l .^^ ^Ir 1 /- 1 ,^"11 (_ALaJI 3-:lJj-I jLi-J Jj>^J (<i:a^ 
SjJLc: i2jVjljlaj JLg: 1 i n'n al%fLuj'^\ ^\£ isliaJI j.il (na i-Sl mi"^! ,j^ Jj)-!.' 
j-a^l (J_i^jj i<:L<uJLiJI jjLi-aJ,l (J::;e-a (J:><J SjjJijsJI 4^LLaJI j^Li-a^ iJjjlSj 
i-L!^^ (j" I iiV (JjLjiJJ 3j-^ ll>^ '— *^''^^'W U5-*->*-* C^L^J lj»JLij Mijll (jl JLa. (_yJI 
(_j_Lc Jl^Ljj/ Ji^j , J , ^" , ,.1 1 ^^^ jjSii'itl (JJJ jjLi-aJll jsJUk (j^ I ^ ''•'"„' •-* 
IjLa. 3 ' ^ J -^ J 3 » 1 I II Cjjl^ L4JI 4.Sjiv 3al UtI I 'tM j". . ..I CjVjjla Jl^L^ 
(j'2 <ljaJLj <liLJJ.j>JI SLljsJI CjjLj>-i l_Lja_jjJiJj n^js>-^\ > \ mil x_a 3JjLSJ,u 

. 4£LLaJI (j-« 1 ■ ''■^™ V J 'I '^ " J-SjJ (_5i^ J~ 'J J~ ' J > l"l.' 3 J.4JJLO TCJJ-OJ 

' • ' ^ " V 3 al t^lt J \l ,^^ J aj" ^Ir 4^L2JI ijjij^l A^ijv'i/I S^^I^ (ji j_ji 
Lb] )> jp'rll LdA-a (Jjjj.j>JI f-J^ La (jLcj-i_u jl M^J^^ (^^ (^ ^^^^j (JSLluj 
3 al U tl J \1 ,^ 1 5_j.<ijil>;^'b/l 3riir^ll (_yjij 3_ujLj/I Jls. 3JL.u^ Liifli:! Jl3 
1 i <1 U"l JLaJ J '1 '^1 1 ojLjfc ijJJjLlJtA (j^J "^^ j'^J ' U ■^ 'J (OJJt^ (j-a SJjJlJsJI 
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Lxia-jl 1 f I * 1 J ijLiJij Jo-ilJl ^J^^:>■ jj-« ^\i3^' J' /CJ;e-iiJl /c^LLa ^j-* ^-^i)-^^ 

LLoLoI (_y2jj iuLa 3 li K" 1 1 j jl < . n'^l 3Ji_ijla LJjjL>o jJ (_yl>-j i^jlr LJaHcl 
4^LLiJI J 'I '^ " ijji LijLaLiijSl (&::*->• (ji^ 1 1 j ■•■ 'LJI (_5-*j l^ju , ,. j Xl d_2ji>. 
(jl .i_jj^ ^1 ,^" , ,. ^ (j-*j ct^ ^j' U>4^'j-* LuLa SjjLaHl,! j-i^j SjijJljsJI 

(_y^ CjjLja-J jisJ (jl J-<fcJ 4_La j-fl-a V J-ai 4_lJL>J1 3 al U tl j \l .^ .^ ' 'j ' >■ ' 
. UjjLJ (j^ (_yjQjj/ (.7^' JW^'^' juu^£l (_y3 CjjLa-ji II 4JL3 I 'J ' ■^ '- 

p "»■ /t tl S cL^LLaJl j^l_u£i_a «Lj_3 t ■ ' ^ '"' ■ ■■ ^ ''^^ Cr^ ;jj ' _^ ^ ^ (jj^e-t^ (j!il 

J.J90 (jl I '_; I '^ (jLs L^ (Jjiij £LHji>JI j>JUk (_5-«-i LLajLaj ijLiJIj jJji^^IUJIj 
(j_o JLljv^Uj I i • " ■-! "■'^ 5Lj^>JI Jj I II j^JJ Ujijl (jl 3 I'^'l I i>j^ J_>^^l 

. LJJlJIJ 

3_iJL>JI 3 al Ull j^l i^a 3jJjjL:a^ 3^-vljI ajj-oUIl uljLiLsoVI J^JJJ 
(2>c ciitje-LlI jji (Jj^l ".(j^jjj/Lj/l (j-\jiL>ol (_y^ (_jij.2lLtuJi, I L43IJ Ml III (JL<il>.lj 

juVI dJjiaj SjjLJcILaj 'Li>i\^ j^Lusji (jjSj (jl (JjiiAj J 3al Ull 3ijjLj j 'I '^ " 
1JjL>.Li1>.| x_oj 3alUII J \l .^ ^ »_o (J^L«l!l jji (_yJliLllj idili (jSLol La 3_ujytJI 
x_a (olatiLIj SjJUJI J^\ (n\.\ i-sIJ-lLjiI oVjlji^ Jjln'il (_,olr J< Ml 1 3alUn 
.3JjJiaJI ^aUaJI j.al ir^a Jlj^QJLi L^j^ojjiljj, (_ylll .-.KU.l I 
-3-a^>ii"iU 3j^ I :,^tl JjjJI 3j^UtJj-(<sJL«JI (JjJ (j^ JljJjlII (_y^ (JIjjcjj 
lilM j" , ,.l jj_a JU>JLj (jl 'sl^'i I II U i_JLIaj (_jjJI 3j^jiJI <Ij^L<t>. (j^ JjJjlII 
«^jlalx^(_yl!l t_uJLjj^lj(JjLj^l (_yJI ulJ^Lj^ I oJui^^jJ^SjUJI (_^j i^sLLaJI 
ajjti Ji^Jjj iCjVLsJ,! j-j-«->- (_y3 3al Ult ... j<\t j" , ,.l JjiSj (jjjLLII I j"U ■■■tj ■ 

iTjbLijVI p-LpI J>Li- (j_o . 'tM j". ...VI cjVjlji^ JtA^ o' cM v^^L*^I 
.cjL«.<u1:>JLI cdij (_y^ J Ml J I ! (_yJL>JI jsLsjJI ^^^luJJi i_^^ j-^S^ o^ <ijillL>JLI 
(J-lLSj (jLSLoVLi jl I'l-j-II <—jJtJ2 Laj^ 4jajjaj^ cj^LojsJI ojui (JlLo (jl 

jJl^l (_y^ (.3-^'-^ 3_j_JuL«J,l CjLj^ILtuiLi JaLflH^-VI «_o 3al UtI ^j^ I ''^^ j" . ..I 

V L^La o^Lft^JI aj-i, suJI t_LjfcJG La 3.=e_i-3 foi^jj (jSLI i3jjiLaj JjjJI 

3 al UtI 3J1_ijla (j^ Jls-Ij I— xJLv (_,lr 3^^ I-4JI jl i31aISLII 3 ,^^tl . Ujjicj 
CjIsIj^I (j-C i±xjJlj>JI (jl . I j^*'^ j" . ..I JjiSjj 3al t^tl . Ia.;^ CjUIj.j>.I 3-<kJ 
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d_Lvj_a I '( \ ->.^ 0>^ O' Oj-^ 3 al U II >U A ^ CjUIj^I (_jJI »j -»- 1 II (jAju 

. L^>L^l<jjl 
c.jj^jji «_a J^LtllJI LLo ^ ' '^"' \' 4£LLaJI 'l'^'^^ (2^ iJ:jjJi:>JI (jLs Lui (j-oj 

, U A ^ <1J| t ,1 a i^^ya^iJuLJ-U J J 1^ ' t I 1 Ju^ jJ_4jIdJ i*L_J-ll (_7-^ lJij'^I jJ-* 4^LLij1 

. I 3""'^ j'-^J 3 al Ull 
3_3L^ (_j_3 > iiilj (J-SLiiuJ 3alUII Jl <n"ii III J Mi'i'tl JlS^ .3al Ull PjjIoj^ J,^ 

c^ J5 (_yJI 4lLkJLi Jaju (_^I s3.43.Vlj oV^I cJi-jj 4jjLpJI oVUJ,l 

3Ll>JI JaLxjLi ■ ul A"^\i I J-- li LSj^Ja 4jjj i^Li j£Ju q] (jLtujVI (_5i^ ' _ •* '^H 
3 al U II J \l .^ ^ |j_« 'l-I 3 jl j 'i V J_i I II (3^J3 jlj 0" I III (jLjjIs (jjj 3_lIL>JI 
(_yj| 3ljT J \l ,^1 1 ojui jjl j_y^ jjLtujI tiJ-iiiJ "^ (3^ ijoja^j (Jj^ILi (j-« 3j i^l^'ll 

(jLjuVI J .^" . ..^ . ,>.j J J u-^ll I 4jJL>J| tijMMtU JoLxjVI .iJ^ I /| ai <j ,>.:ll 
-3.aJl2Il1,I 'Lj^Lu^I cjL«.<u^>m (_y3 dj^Ljtjj-jjjjLLlI (j-« j-j5sJI jucI jiil 

3^L:tj » M .^t I'a ,3al Ull (_iiiSLo ijJ^L^ILj/l (_,lr (»j-23 3 j mm^ a JaLiJI (_,lr 
(_^l 2L».ljtJ (jj.LiIlj ir-LuVljJ.<u(JI ^'a J ^-, , ,.". ^< 3 al Ull 5-<ub j.al ir^a^_yj| 
CjL^jj_»_a J S i"i t S^LLs (_jJI r'Ll:>o Lkjjjj (_5-A5 Cj^Li^lj^j (Ji J^Llm^ 
jLiJIj '\'j 3 '^ ^ ^ ^ I '' JljiIL«3 CjJlvI i—ulSUIj Cjj^lJIj iJI^JjJIj (ji)-'^'^ 
5j.4:>- Vlj CjVI I iitllj Cjla-^liJI (J-l^-luTJj iTCiLaJlj Jj_>jIlIIj ij^jCltl u^\j^^ 
■ 3al Ull ^Ir Aj»1«j LjjLp. (_y3 "-T^JLj*. (J^Tcjj^l jL-oIo-Lj n_Jjj>.'^l 3^'il^ j<ll 
V 4 J Mij»a p-Lloji x_a (ttJ^Qil LLlSLqj 4JLj ju£Jui\ 1 nlr jj 1 mil (j-« 7^-^*^'J 

.laLUi] <_i!iSUI ^loitH^VI ^ ^jZi 

Sjjj-a (_yji 4^LLaJ| ' '^N 3" ' "*» (_jJL>JI x-iiajJI Sjjj^ (jl (j-a (O^jJu (j^J 

' '^N 3"" "^^ JaLxJi (jl i4_cSL<jJ,l 5Jlx».jJI 7,jj,^\\ I-, I iijl L^l VI "iAjL^j ^j^j^->- 
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L^l (Jj iy\ 'i I rill i_aVT jilo j^^jj j<Jj 5jJlaj.jj< LLjLxJI i". . njl 3 al Ull 4_l!L>JI 
^LjJI (_yi (jLSwuJI ^ ^^IJLII (jl (_yJI SjLiVI (j^ jjV 4j^LLi-^I JjjJI 

4JjLSja 3alUtl ^y^ | jo. 3ijJS CjLut^ OJ*^ U" ' "J 2j_iiii!l JjjJI (_y^ (J:?Jl».IjjJi,I 
3 ^ -«-j (_)ia_«_jj| 7-j_Laj Ji^J iS-ajLflim 3^^ I :,^1l JjjJI ^jl'C i n tl'sl^'n nj Lu 
ijJN(i"i"l 3-iLjj (>uj j^Lu^l jjl-^"ll (>u 4^^lc. liJLldi jjLi 5JjLHI jJiill 

,5j^l :,^ll JjjJI ^^ILLJI ,j^(_yJL«JI liJN-^IxajVI Ijuk jjjj La jjfcj 4iLLJI 

LLSU 4ILUJI (_yk: t_JkJI ^ ''^ ^ '''""".' ^ '''"" ^ '' JJ '■^"" L)^(jT^ .liLiiJ Vj 
Cxx^ ^sLLaJI iiJ>L^lt^lj i^^l i^'i^VI jjU'll (2nj 4l>L«JI (jl (_yk: JLi^Qjl Jjj 
JJ I--*" II CjLjj" I II a (jLs <ija_LjjJu J iLlILv "i^LflJI 4^N-«JI (_5-'k ■'jjj r'^\\ \ 
(j_a SuJUJI liJ^L^IxoiVI CjVjji^ ^jjj '^11 ' ^jllij V 4jJL>JI |^.al ir^'i'lVI 

.42LUJI 
■' "u " o" i^ "ijiLajJI |_gj"i I II a q\ 4_2_i_i>. vIjI-jjI (_yJI AjvLaj Lq lil 

, <t\l j- ,,.l JLill J J J I II (_,_L: Jo-LLulS ^ILLaJI ijJ>L^l<j<l 5jLj}j ^jjj '^11 ■ 
jjk JL^J,! IJ-& (_y^ (_y^jLjl j-a'i/l (jl iLaJlJ^j oLjLLlII ii^jG (j^ JLsliaJI 
(_j_<J[^ (J'v i"i t CjuLLJI -' _; 1 ' ^"j vIJuLLill (_y3 4jjIjj>JI (Jjl^jiJI (Jl <n" I III (jl 
I Ul ^"1 ^M I 3 ij I U 1 1 4^LLiJ| 'L'-ft^ (j-a i_P-2jiJ d_U;uJI ' " ' ' J 1-^ * I I (j-a >>jii"i 1 iij 
(JjI^jlIu CjuLLJI (Jj^ (j^ (Jjl-^' (lA^ idiuLLJI (Ji-I J djajj^j Aj^yua tIjjvLi 
dJ 5^N-c V i^j\^ j-<k L^jLcj aJl^ jI (_, olr J'C Ml I L^Lb Jl ^-Ij-^ ?'^^-^3 
x_<iIIj>J,l (_y^ SJl^I I II II p J i^LflJ,! 4^j.<jja^ (.3-^ '^^^*-'-*:i (J:' "-^J^J^J ^^LLaJu 
(j^ 4J| j-i^ i3_lILxj>JI (_7^i»-J 3_j^L<ii».VIj 3 J \l ,^",aVI J^IjjlII ^^' > (_,lr j 
3 J 1 r 3_ijj_Lij LksLbj CjLjLLJI Jj^ (jLs 3al Ull I 'INI j" . ..I J U "1 3 j-^j 

j_L^ J's Ml t ^^LLJI liiN^lx^l JjiS" (^1 i^jjj SjijUJI uuU-LuiJ S^N-a 

JL>.|j (Jlia IjUk .CjuLlJI jsJUk (jS I iij (_gJLll (jLjual tfLsj (_y3 jJjJ (jl (JJJ 
3jL_L>. <ijjLo- <Jliljj~ii not LliLio-VI (jl^LaVu 4Ji (_5i^ LJjG 5j-JjS dJlLal (j^ 

.^sLLaJI jjjijj (_yJI 3^UJI (jjj 

3al Ull -jr- 5.mlj^ (_^l JJ Mi't LijLa J-J$l ^^lujji (_jlr j-a'^l (j-<-jIu (j^J 

3 al U II j^yj ^j^l jJI Jj^l ijJNa'iiiil JjJ-a (jl L^la (j\jj liJjLlJljJI (_y^ 

(1) Lovins, A. B. Soft Energy Paths, Penguin Books, England, 1977. P8 
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: \_yJbJI JjJljsJI Ajiij J'^'al JSLAj jjs'i/l 



(1) I^J Jjj^ 

jJaJlj SJaJl ^l>V aJjSi SilJail 



' 10 X (iu- /c^jjjir ^) ij->i^i!i 


^ 


■„li 


15-7 


1500 


J'i- 


7 


1800 




3 


1900 




7 


1950 




17 


1975 





LjjjJa III iiLlu ajlSIIIj SjkLsjJI (_jjjjjtA (jLi (JjLSJI (_gijJLi LlL^ LiJl ji 

IjjL^ (j-\_L^j_<iJ I jj I (jLj Jjj^ll 1 ijlr "-T^^jJ Sal UtI I <t\t j" . ..I tljVjijLA x_o 
^j 11 I III «Lj1 ^_^i^ (*3^ ^ «U^^1 i>Ju^ (J^ tj' T":-*^'^' (J-* *^' ^>-:J^ t^jjj tri^tl 

1975-1900 (jrtJ La SjJliJI Ljjui-I jJ (>SLI . UjlI^u JjVj j^jlj Vj WL^ 
liJ^L^l^l jLjjl x^ (3^l>i-a liJjUJi jl!I ^ (^jLfliJI jLjjjl o^i >oVl jtjM 

iJJLi"! Ijl (jSL«-a (0(*\) JjJ-?^' (jT^ i-.l^l i^^yi JJ....A" (jl «^ljj| iSLflllaJI 
'"' *■ ^ J '"■ ^ •_j_oLiJl ^^"'^j J '"-^ jjjjjLoijl ^^^j_^1 ijy-^ t L^l 0^" I til 4_Sjj_l3j 



i ^j^ i^3J 



LJI 



(2) 
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(<s.ja_ii!l i^\h jiia ij^ unW (JJ-2JI (JjIji ?<-« Lai '(Ji-*^ j'^ i"i t L^l o<"ii nl Jjij 

^Jljj ijjLui /;l1Jj V tixjjaj 4.alJLo Ji^lj^ (_y3 j3>^'=:J O'^J 4^LLaJI jjuu^ji jji 
ijJjLxJl jJI (_y^ *Lij.^SLIIj Ja-iill (Jl o<"i III pjj Ml x_oj ijjjjjjiia J^ mi i 5al Ult 
5j_o 4_lJL«JI j_jJljI<JI CjVjjla vIjjLc. (_yJL>JI (jj-^' (j-* ct^^' (_ij-iiill (_y3 

Ij^i (j-ujJ 4^LLiJI (j^ (_yJL>JI i 'i\t j" ,,.Vl j^i jjk «Ljj| Jjj^^l jjj La qI 

(j-a x^ljJI I j_ik j»|jLaj 1^ jjiiin'if j Mijtl x_u^ jj-* J-^'j J-* ij^ t"^^-^'j! ll>^ 

(_yIL>. 4 1 J i^Lilj 3^jj«-oj tl" Mi'^LLa (_yi (j^>JI ij-*^ cdlx-i LiJLa j mijII i«_u^ 

.(JjIJlJI 7-jJajj d , ^ a I J 1 jjL^tjj (jl (_jJI J "-■ ■ 
L^3.jJqI1 JLaliaJI cj , Uj ^ ^ "a a Uj , ,. _. II J 5 _, , ,.l , ,. VI gjl^VI ^1 jjjiJi lild, 

•/^^ a:*,p^^l CjLiLvVI jr^ JiL^J 
?^LLaJI ^1 ^Ll9»J ij-« * 
9 r-LL^o fiS * 

? LgjvUjio u^j^ ij"^ * 

»1 i<"ii iiVl (jSjsj Vj J Mijll SLl>- (_y3 5 ij I U ^ 4£LLaJ| (jl «l_Lo pjij^l (j^ 

(j^j .Ul-^tl ^1 Llt^aj V (jl t_x^ 4^LLaJI ijjuiil (_yi£. j-iSoIl (jl j-LC I L^i^: 

r-LlJl '"'I 1 j " (Jj^ I ii'itj (jLjiJ^U J '^al 4 J mm* a pUlsjl (jliJ 4 Ij i njS 4^LLaJI 
(j_o j-i^l (J II J I 3 al U tl Jl t'li III (jl n_ajL^ 5 al UtI (j-uj 'ijLp. CjLALaHa 
fjli- jjfc i_3JL^I (jl iiill j j_lC 7tjj-aj (jl -^ '^_' Vj (jLjijVI Lg-a JLa-"i i nj 41jmiJ 

Ci^j L<ii:P- 4^LLill I <tM j", , ,.l J^Li. (j^ (jl I iit^U 3^^m 3 J mm»II • ajjt;^ll 
.tiJ>L^i^VI Jij^ 4lLLaJI ai%f^\ (_vuJj itiili (_yJI S^UJI 

I'll^'ii iij (jl ^ ' ■^' \' i_>^J-^ j_;^->"l A Ij I iij LajI j"ir u 4^LLiJI (_jJI jJijJI (jl 
(_^^^jJljI (J_L.^j>tJ (J^-^ (j-\->.J i(-_3l^j_i_ul (JJJJ Jij I II it, I (^^^jJlII (J.^j5e_J La L^-La 

7 j_)^ i^Lt^l J I . ^ 1 1 (3) 
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JIC:.!^ ,':.A"^:._i JL3 La jjLflj JlLJI lill j (_y^ |_5jLi.ai3VI aJlZUI jlSjklajJl 

i_yi\ jJaJJI I nlr (jLs ^sLUJI ^ rLi:*J La 3jj4^ 'J^'J^ (jjJl 3-aLibVLij 
2uLc. ^sLLaJI SJLui^ ^ t_uL>JI Ijui q] «^I^Ij iL^LlaiJ (_ylll ^ILLJI fjj 

ULp-I LaJj (Jj 2^LLaJI (j-« ' ' J I U 1 1 c-j_LlLi Ldl^'i I nil Jijj_^ILi ^jjj .^^tl 1 j»jjj 

JSIAj 2jL4iII (_y^ I'U^'iirKil! Lkj^jl! jJ>.T (_yJI JSLi ,j^ 4^LkJI Jjj^ u^l 

(j\j- I ri"l 4£Ll3 (_yj| 4^Laj dJl^" I rill (jl ^'^j'A't ^iiL<t3 iedJj^ Lx^ (—flJUJeJ 

42LL (_^ 5JL.JI eljt ^ diifL.u±A\i ^jjL^iJI 2^UJI (jla i^JjJll oLlI 

^ U , ,.lj I Lai <1>.L>J| aJJt sLiaJj (jl£LaVI (_5-3j ija-is oLlII (j\j- i n"! 4jjlj.j»- 
SjjiLtA J^^l 3>^ ^ U , ,.lj I jl ^iiLo 4 J I no I'lll 4£LLaJlS iUjLjLiLaJI j^Lu^l 
^^Lla f_j\r J ' ^ ^j Ji^ I'lljj" I nil (ji jjk ^ t;^ ^ \t 'i La (jl j_lc. usLloU (jUtjji (_y3 
jjj i«Llj_Lo (_yi ''l-J-l.l (j-Lja- I n"l 5jjIj.j»- 4^LL> (_jJI L^JjJJtaJ (»J-5j d-uLlj.^ 
(_y3 3jjjjt^ 4^ Lis (j^ LlJ^:>o (_yl>- 4^LLaJI L^ "-^J-* cr^' (J^'j-^' LJ-'l Ljjiij 

(_y3 iJj-=^ L^Jl Ljjl>.^ (_yjLij.^SLII j>LlII (jUtxj (_y^ 4jjIj.^ 4^LL (_yJI jj^jJI 
, U i , "^ J 3_lJLc SjIj-^v lIiLvjj (_,lr jLJtJ TT^iJ"^ SjjIjjs. ^^LLj (_yJI 4jIjlJI 

(_y^ S^J-^ 42LL (_^l jL-^tJI ^ SjjIj^I 4^LkJI J^Jtlu liilj Jlaj iJL: 
(j_a d-LjjJa (JLj_oI j-j-C (J-2_lj <ijjLij.^ 4^Ll3 (_jJI (Jjj^cjj rdj (j-oj nj^jjjjJI 

(j^ J^j^eiiiJ ijjLij^ ^LL JSLAj i'n<j"ii.ill (_yJI J-i-aiJ ijjLij^l iiJ>L^Vl 

V ,i\\^~...\\ djLjS-LLJJvl 3_ljjj (_y^ C-Jjlln'i^l I jui (jl l4jjlj^ 43LL (_yJI /<U 

CjLj_bc_LO (_y3 JJ I nj (_g JJI dJJi <ljjiijj ■i'-'^'* ^JljUJI i^J-<-u "ijLjIa (_y^ (Jjijaj 
(Jjj^^l d"^ I U" . ,i\\ (jlS dJiiSj ^1 (Jj-aj (_yl>- Sijjis CjLcLjJ £L>-jj(ILa |_2ji3j 

SjjlLall ^ILkJI 9^ 'J^'J^ oLs (»a2j La (_yJI S^LoIsI . SJjIs (JjLsj (_y^ L^l 
(_^l S^L^I (j^ /«^ K"i"i Lc^ I jLa i4lLkJI aJJt, ^-^'il .^-^ (_^l jiiill ■ . I U"j 
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5_«_IaJi (_>a-«-J ijJLui (jLa Jj^jUJI Jl t* *^ 5 f III >tlj (_,Io-J i»l" Mill J '^"a (j^ 

5 ij I u 1 1 e[jX\ ij\js>- 'Ls.jj (jLa 3jL»JI (_3-3j 'SjL>- ijLlo Js ."i i ^ 1 i-^ > >I jjjufc 

J_jjjj 3 U ^ ^ ^^ J I ^ ^j La (_yJI UjJaJ ^ (j^ 'ij^i j' r' 90 (_yJI^;v tJjS^ 
jLJej r-LLiu SjIJlJI i_^ (*J-2-i i-i-Jl O^ Lt^^ d-Jc-iIUJI (_jJI LlL^jIlI sUj-^SLII 
(jtjr I n" (_y^ AJ (j^ I jl^.", , ,. 1 j;ljj.^|^jji^ J ,^-» ;1 5jjSJi,l CjLvjjJI diLla (_j^ 

(jjJ>-I Sj^ .A 35 f_^\^^ (_yJI ^S^jiiLI sl^^II (j^ie-uij jl A 60 (j^ J^i (_yJI oLlII 
(J_oLji1II (_y^ i_xjJLji3l ojui (J!Lo (.3-^ . ~ 1 1 lA A -»", 1 1 jj^ j_uSLII liJLcji (jl (Jj-2j 

' « ' ^j (jl JT^^^^'^tJ ^ lP ^-0^ (j^l 'j« i^ll (_yJI S^UcJ (jl^ (j^ (jl Sal UtI ^ 
jj^Is (jJLufc aIj L^a I Jill ^1 't-^^Jja J^JLjJ ^1 JljJI (_y^ JLc: Ja^ 3ji3 (_yJI 

.SjjiLtA d'vl I iiil"'^ JjJI (_jJI jjiL^ 
3 al U tl (_^j J Mijtl I j<lj"...j IflLLill (j^ iuuujLuj] JlSLji! 4j>Ij tilLlifc 

. ,Utl .,<tl:/vj .(4jS^KJ,I) 4j^j^I 4lliaJlj4jjLij^l 4lLLaJlj SjjIj^I 

JK_il J£LI ^^..L^L^Vl jj ir^U J< Ml"! (_ylJI (jMOMill (j^ ^jjji^-itl 4^LkJI 

aj^jvjja 5^tji J \l ,^^^ ^ Sji^ilijiil 3alUtl dJJ ja (_j_uu LoLs 3 iil"i-^l LgJK miLi 
(jj_i_L»_a LLJI tixj^vj n_Jjj>.3l J nI .^llj jULllj Jj_^IUjlj joJEjillS ,_>Ioj'2l (_j^ 

(j^ <l>ijLL1I 4^LL^Li ' '-^ yj " lLuiL^ (jib 4^LL^1 j_ibjjj . u.^^ pj^j^ Lut 

. I 1 j"l ^" ■'^' "J Jj^pjJIj jsjejiJlS Sjjijaim j-i^ 4^LLaJI jjL-iiA ' 'IN 3" ' "I 
4^LLaiI I '^N 3"" "I (j^ (oJi^'i/l p • "^11 SjJi:JtlI,l julL 3 al UtI j \l .^^ J'C mi'i 
d_Lia_«_a "l^jvlj^ (_yb ' * ' '^^ ?-i>-^' 1— Ij-iiillLl J 'I 1^1 1 eJJt JJ^ La J-*J 
j_L^ 3 al U II J \l .^ ^ J <"i 1 11" J i3 J I iiLcXI J^J^l L^ '■^-^ o' I 'J I'' "-rH^y 
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2ril"i-^l ^aUaJI JlSLiI ^ LuLvLjlbvl jjjlj ^j j^SLI i5-i^l;ir^tl ^lji:'!^lj 

(Jjj-jjUjI L^JJJ ''^^^ (j-« 'J^^?<-' 4^1-LaJI PjjIoj^ u^ (j\j^\-lm\ (J^jjLjv ijJLui (jLs 

.SlJjVI ailiaJI jju-a^ -I 

.SLaIkU (^L^l Jlo.-,„Vl -2 
L^nS^jij ji cj^^I (_y^ (jLiil (j-ij- 1 nl (J^^ jsLci-jls i_gJJI (3jLcuJI JliLl,! (_y3 

(J^jcjjj A o\~-K^ (J ISLji Li j.x-1 4^LLaJI (jl (— ajS Lblj <ijJUj.^SL!l 4^LLi!l ^ U , ,.\j\ 

3^L>. 3 J J 1 "i 1 I j 1 «". . ..J (_gjj| I'H^" I riU ^1 (Jj-aj (_jli»- j^l (^1 J'^ M' (j-o 

^sLkJI (j^ SjLt^ jji ^jjj'b/l 3alUlt jji^oj Liljiiil Jliil I jui (_^ i^jjL^J 
Sjljjs. CjLvjJ f_j\r 3jjIj.j>JI 3 al UtI . LLj^HJIj /oja^l ji Jji^pjJI fj!s 3Jj_)-^>J,l 
' ^ !"-»■_■ 3al Ull jJo^-iA |2>« ul JljjI LiJi (Jliil Ijuk (j-a LJ 7" ''^"'JJ i 'Lua-iJe-Lo 

l-jj^ (_yJL4Jjl (Jl <H~( ilVI (_jJI (JjJ-3^1 (jlj . . I J I U 1 I ^^yjL^jJI (Jl <n" I iiVl (j-C, 

(j-o vj ' ^ ^ 1 1 jjlS I jl ^jSJ .3al ull j_ljS ^JjUjj tl ^ I" ^. ^ (J;».lj^ Jj>^' sLii^ 
(_,-cl J ^La 4_Lj_«^ CjLoJii- j<uJl2jj (j-U(-o (_p3_^ 'Irh^^ J-* 3^1-taJI ' '^N j" ' "^ 

5 ij I U 1 1 3^L>JI 3^LibJ SjjiL^ <i>.jill i_xj*j(Jj <ijL<kLiI,l aJJti^f_^ J^i-jU 

(_y^ JjJk.JLll (J.X. (JjJljJI j_<fc La ".(Jj-^- VIJjji 7-J-laJ (j-« i-iJI-ufc (jl^ I jl 

jjl rfsi:j la^LLI 3_u(j^ t^j-'-'^ ^W)" o^ ^ 3iil~i-^l ^aLLJI Jj^^ J^'j-* 

/ftjJLnj ^_A cLlai t fi I (jS-J * < J I U 1 1 ^1 t^^ t fill ^^* * LuLo-iD tjj^ J^ L^_^_j_^:>o 

3J_j_JJ Lijjij L^JLaUj 3jJLjLa 3>^' >^W 3jjiLJi,l ^aliaJI p^ ,j-" ^r!-*^ 

cl!j_LjJI .lij^jjjj i>l-J-Jll tj^-jr I ii" (jl ivIj^^lJI lii^JiJ ji oLjJ,! (j-La- i n'll j3>^><-' 

V jjJoJLij iiiLlJu ■>! jrtU 3jjI_^Ij 3j,,io,':iI1 3^LkJl^ 3_,._,_.UII j^L-all 

JS Ml 1 CjuLLillj vIj^^lJI tLb J-Aj (JL>J.I I Jui (_y3 4_ujjil ^^ii^^l j^^l (_, i nn 
^ (_^ 31LUJI (_yJI la-UJI JlSji.i |_^ jJI j^Vl 3ji.LUI CuLkallj A«>ilj 
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(j-c y\j-LM 7-j_Laj q] I '.>»«■ (JLij J j: -^ • 5-iJi^»^l ^j'j'i-^ii jjL-aJi,! 

(>ie.uijj JUjjlllj ii^JllII (_>:3lji:'!^ ^lUaJI iJJ>L^1jj<I (_yi^ JLi^Qjl \jjt, c-xjjj 

. "Lciiiijtla 5jlj.j». CjLvjJ (.3-^ ^ij'j'^^ 4^ lis J'C i"i t I'Hjj" 1 "J "^LJI i^i i Jjj-jIIJIj 

S^LlaJI ijJ>L^Ixajl J-«^a-o (j-o '/60 -35 (jl (_, Ir cJj JjjJI aJJt (_y^ ^^J-^- 

L-alj Ml III ^jjj .>.1l ■ I.I U" J V 4jjIjj>JI CjLvj jJI tf jufc (J!U (_,lr ^^Ua r-lUJl 
.SjjjjJI Cj^l.c.mi tLb I • I '--'"_' V <lj| Li^ jLiJIj (Jj^pjJIj jsjajiJI J 'I '^ " 

1^ 5 al U tl jj_o ^L^iil ijJ>L^iij,VLi 3^La aa^ (2) /s-Sj JjJl^JI (_^ 

/'^^a.j^jji 4^jjLii a^iiLL^i jjjji 

V 5j_Jol_jJ,l 3_ljLij.^S1!I iJliVI o<" I iiVI (jl (2) f<s-Sj JjJlJsJI (j-a ■> i^"j J 
iJjJljsJI (_yi 2^J-UI (jljiiJI (j^ i^^l (_y^ 4^LLaJI i^M^IxojI (j^ /.lO i^Jljijj 
4jjuj.^CjLLajtA ^Lcj Sjj^^jiaJu i . I U"" V 4^LLaJI ,j^ ^^JS>■^\ i—aLu^jl (jlj 
(jl '^ .;'' .'J 3 i-L!^L<ji3| ijfja (JLlo^I iIjLlaj ?-i3-5^ 4.4iaj| jj^ I j « j" j La )«_o 
(J_4_»_j (jLje_iji (_y^ i>LjJll ij\sr I 111 el U , ,.lj 1 3 ij I U 1 1 3jjIjj>JI 4^LLaJI Jj j_^ 

3_i_<i£Ll I <Ji! I i ij\Jx-u±2 (j_o lj_L^j3 ^^i^l J-A ^li-o '/.80 5* LiSLij .jj.^^ I (_,lr 

(JjiJij sUjUj-^SJI 4^LLiJI Jj-IjJ oLLajJe-a (j3 IjJiu (_yJi-ij.^ (jLjtxj Jl <n"iiiiu 

. '/.35-30 (_yJlj:aj ja2j 4_LiiiiJc_Lo S^LflSlj 

3j>.L>JI (_,lr JuiIUj 4^LLaJI -xljij-'n nV CjL-uI ji n pLjjl ijLsoLi Jjjalill (jl 
JbljjJil tiJ^L^IijVI (j-o Jl^Lj Jji^ <jJj^l 4^LkJI jjo-a-o (_yk: (j-ujjj SjjL^i!! 
(JliLjIx^iXJ 4jjcjial!l (_yJI (^.ijj (jJ Jjjclll I jui Jlo (jl i3JU>JI ^sLLaJl jA ir^l, 

S^Li^ (j-o ^lSjji II Jlj^qJLi «i_cSLI ^jjfcLsj (JjjJI ^H^' C7^ lt-*^ SjljI I nil 3 mm<U 

JU. Jji U^ L^ljJllJll JU. (_y^ JjLJcIi (jJ ^sLLaJI (j-o J.il Ir^l, LLoI JlJcIi-uI 

8 1 ^j^ JjLJI jJ 1^1,1 (4) 
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(2) fij Jjj^ 
(Sjjdl (_ -Jl) 



1975 1975 1975 1973 1973 



65 64 76 69 58 (^j^i) 5jij^ 

55 37 50 39 35 jilOO ^ Jit 

^ 6 19 6 ji200-100 

10 I 27 I 

J J 20 11 17 ji200^X' 

30 31 20 27 38 (^j^i) dUiX^ 

^ ^ ^ ^ -^1 J^ JajU-j 

3 s^^' Jpjia^ 



27 ^ 26 I 18 ^ 24 



3 5 3 3 4 3_tLj; tUj^ 

5 5 4 4 4 o-iu*-.! 



100 100 100 100 100 fUJi^^i 



(j-a A \l ^~ , ,.VI ^If Jo»_i I II 3alUtl . (j^'sl^" i nU Jbjjj iJoLiJI (_y3 Cjlj-iijJI 

^sLLj r-Lj>II 4^LLj 5jiii<i Mill ialiaJl^ SjjjcjJLI Sj.j.UtI ^iLLaJI j^l .^a 

3^LJaJI Jl <i t" ml 3-:KLji 42Jlj>J,I jIU-^VI 4j; mij 11 t_i_i_LKLjj /a-S-o-SJl 
^^j^l SjJaJ-Jl VI (jiij 1 3_3LiaJl JljJj.^ lSjIJ^ J-cLo-o |_^I (jl i3_jj|j_L!l 
(j-I (^ j-ll j_o'iil 3-ikJ S-JJjJJl "Ija- 1 1 iiVl /^LuV SjjJkJIj CjLojU n II jo^ljJLl 
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^ I '^ ^ . .. .^ ' (jl_cu_iVI Jj->-J (_3-^ jjai. jJi.GiiA 4^LLaJI 7cjj-aj V (jl i_jjajj 



•O^J" 



5-ml Jl II pLjjl (_yJI 4j».L>JI (2>c. J .^^tl I j^ jj^ j_^l I III! «j.^l u^ I i K" 

i4jjj'i/l 4^1IaJI jjiroa (_^ (J-^J isLki! ijjL^i!! S^UJI (_yk: JlaIij isLU 
(_yj| jJiiJI LLo (_jjiall2j 5JjJl>- 3^LL> cLjiLuj) oLsou jj^jallll q] (_j^JuJI (j-oj 

-' j"j i^-l "a J ji J niiW 3.»-lj (_y^ iJlllj-uJij Jill JL».I (jjj i <t\l j", , ,.VI 
3jJLL^ (_yk: 3ril"i-^l /oJUJI JjJ (_^ LJL^ SjijII,! iTjUIj^VI -i'^'" JlxIju 
ij^ 3 al UtI jj^ i <t\l j", , ,.VI Jjly.t 3j^ I :,^ll ijiil I III iijllj iJlil^j Mitlj jlji^l 

(_yjLijjj'\!l 7-Ljj-aII sjj^ (j^ »li<"iiiiVI (jlSLaVLj (jl5 I jLs i Lii^juj a jx. J^Ai. 

(__>iaiL>J (J^iai LjSj lJijjSJlII Sj^-v! (J-l^-luTJ (j^Ij ^Ls a25 3^jJ (_,lr i_jjSLo 

^ jIj^I 3.ui.*i- J5 i_P^ o^ (jlSLaVI (_^ (jl^ I jlj 1^20 (_yJI Sjlj^l 3^jJ 

. "^Luu j^ d-iistA (_y^ (jjij^li I I ^j^-^-"t j^^ I J ^i^ "AjlIo Lji (J IIP i"it I J 

j_j_L23 I j" u , ,.lj I jj.SL<5-i (_5-j-II (JjLjjJI (j-« jjJjlII ii^l^l (ji (^LLaj 

CjIjLc (^ CjI^^jJu 4 jlr i_<JjjJ La JSLji^l aJJt (j^j (j-oj '3 al UtI . 'I\t j" . ..I 

jLoIl^VI (Jjlj 3^L«JI cj^Li^ IjJi I . u J u -^ (Jl <n" i nl j i"i"'j 0'^ '^-^^jrjJ' (jjjLjJI 

I ■» I" (jl (j I II -r" I ii_l <1j^L>JI iJliljl J I II II (_yIL»-J i^j-oLiJI iJliljlj I nil i_^i^ 
^^* ^ 3t_a -n ^ ' ^ * ' (J-^-i-l ' JjLlIIu ^q-^1jm I II (J I o^"ii III (_^l (JjjLuI (j_a «Lc^_<iJ?c_a 

4 J i"i jl (_j.^ Lft-jsJ 1 (J_2_(JI > J 1 11^ jljI^ (j-*J i5ji:>- i_^i^ (_p ij-2jjj (jl (Jjlj 

4-Jjl J I II (_y^ L)>^ CA^^ I j J " (j7i j<J (_ylll <illj^ -O-^' ' 1 ■^J (jl (_yCL4J>JI 
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j_y^ cIjIj-Ju (_yJI I j'aj «"' (_yl!l (JK Mi^L l^Jl <n~ii III pjjj Mij 4^LLaJI j-sjj t^ji 

(J II J I J I '^ " (j-* ^tH't'J^ ijJ^ijjii j-i^ (jJLj ^SLiaJI (j-o L(jL>.LlI».I (jl il 

1 ~^l u", , ,.l 1 jl Lij^aj (_y^ (_yjuj.^£L!l jl jjJI Ij-2j (j-« iJ:''-^ o' (.7^^ yjJ>^ 

(_y^ (j\Jj_a olj-J V Ji^ (-flJajJ, 3_«_i_2JI J-SJJ cdJjj 5Jj|j I iiU 3-4^1 jl j-^l 
dJ I III Ja-isej (jJ JlJ^LIILi "liLs 4 o i nl cdj^li i-.tAA^ ^^f J '^^ (jlj iLdjLp. 

-' '■^ ^ ' (»j-2j (jl 4_«_a i(J_aL«JLj (_gJLjl dJLtJI (j-« ' ■ ^ '•^"' (jl LdjSju (Jj dJJi 

J^ S^^Lc (_7JJi lill (j^Sj (j'i/ 3^L>. LiJjj Lj^^Mi jLillj »Lij(j'\ll ^^1^ 

,4^LLaJI CjLoJii. CjI I III iij^ (_y^ ij-**:^ lS'-*^' (oJe-iiaJI jL^jsJI liilj 

3jL»JI (_^ iXh?^ 3^LLaJI JLuiLjI JjiSl! 3 lil'i-^l cjUIj^VI (>u ,j^ 

,_,:3lji:V CuLjLLlIIj CU^llII (_7^ 3'^l<3"'iiU 42LkJI (_yk: JiLa^l ^J^ jr^J^^ 

3^jlSiII 3j^Lu-aJI JjjJI (jl (2) (<i3j JjjoJI (_^ Lblj j2^ i jj^jIIIj ^^aalll 

(J^I 5jlj-3- 3j>.jJ (_,lr ijjlj.^ ^^lia J'C Ml I 4^LLiJI (j^ Sj-u^ Cj Lui^ I'll^'i I ii" 

5-ajj-"iiitl 4^LLlII liiJj (^M^1<^VI (j^ JlIJI I jui cus>Z rjJ^ iaIOO (j^ 

(JS i"i t Jju (jjiikj (Jlili (JjJ (j^ /n K" t LLoJ Loj iLiJj^jjj Cj^^Lill 4^JlJ (_y3 
(j\ir I iilj <ii£ JUJI (jLs (<ijSj^2l SjLalUI dluVjJI i^isLLa (__>iaJU »l ii iiiiu) aLc 
CjLjVjJI (_yi3 i421iaJI jui (j^ 'jThf^ l;j'^"' JLjj 3jJj-iII CjVUji1<j/>U oLjII 
JU^jIJI (_>:=lji:!(_y^4JU^VI 4^LUJI x_ij(_yJl3^ ilil^l.^ IjSjj^VI ajL^a^II 
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3^LLaJI «_ij ,j-« ^^1 dJl^" I rij 3_ujJ(JI Lijijjl u^3 ">Ll1,I ^j^j- . nlj ^^jClIlj 
.i>LjJ,l (j-titxjjj 3^jGJI ,__)l3lj^l fj^ ^jJLiJvVI 
V iikill (_^ JljLcuJI ^■■^'^11 3jl^ (jLa ^^AiJI S-Skil 3_u^Li Lolj 

JLj^_ij (jl I L&JlJ^-jj j^^I ' • I '-^"j La jAii vIJuLLillj Cj^^Lill <iiijG ' . I U"" 
' '(! '°''J*J_J ^ ^^^-.tl aJ^iti^jjLj UlSj jt^LJi/ Jl>- j^l /uL>iil ^ ^ 1-^ ' " ^_^ CjuLuJI 
3j_uS CjLlo I '11^" I fit Lijl '.(Jj^ ^^JS>■] 4.Sji>- 4.Sji>JI tfJUi x_a |_j^ljjj (jSLI 
tl^jj-Sjl (_5-fl-3 icIiLjLLlIIj Cj^^lJI (_j^ CjLfljSUI (JjJljIiJ (J^i (j-a ^^UaJI (j-a 

^ a U <~i ,,iU a^Lij^l aiLLJI (j^ /.W (_yJI>^ liil^iuij (_yJi ^1 (j^j 

iLuLj^l aiLLaJI ^ JLlij La i^i (^1 Llicial ^ /.SS t^JjGj V 4jjL;^I 

Liflxislj I <t\t j" . ..VI jjlSLa (_yJI jijJjUJI cjLLutA (j-* iiJ^L<ji'i/l j^ I jll y.'il sLul 

(jk: VI J.<iJiJ V «^l^l (_y^ Lul LlflJ^V 4.uiij JJ>j;iJI jU^ Sdli^ tiUi (_yJI 

J^ J_iLl/5 4Jl SisUuj JSLj ijlxj \jjt, (jl i'/.25-20 ^^JljlIj V 2_JU^I StLi^ 

x-jjl ji Cj^Lj j_jJ_iILj (»j-Sj L^la 'j.-i" . .. 'J I jl i«" . ..' «LuUj.^ a^Lla 5Jl>.j 
la^LLaJI ij-a ijJ^i^ILijiVI <ljjiS Tc-Li^jlll LuJ^jj Lul I ri->- VOa ji Jl2j Uj^ J 

^1 ^^^j". A'tj ^LlLdI 4 t ri 0"^ /*--^ *--'.3t^^^ Jl>.V (^^JlJjjIIJI jJ_4^>iJ1 ^1 ^^.j^A't 

(J.4j>JI (jLs SJL>JI oJLA (_j^ il-Lajj icLji 3j_Ju^ I". I II Sjii (J-«-»J sl^^JI ' ^j*^ " 

(_gaj^jl!l (jiaJI TrLijtJ cjjjSLII (_y^ i4jjLjj^ a^LLs ^j^j L^jLu La (_jJI SjjjjjIII 

^jjj Lj_lj cdM-gl^VI j.jilj) 4^ La,/ Jalj^ij^ 2-1,5 ^Ij.^ ^1 Oj^I^II 
(JLiLa «_a (J^Luj Lijl i-ij;t>- (j^ i(5jLjLtuJI 4_l>-LlII i— 3j|jJai!j Jj^jjJI aUaj 
(jl . S^Liji/ Jalji^ijS I , 5 (_jJI r-LijeJ (_^JiJjjIlJI (jiaJI (jl ^'--j".^'. . ..a ^^^jj^^ 
(_^ 3_cL<j// lislji^ij^ 120 |_5jL<j/ IJLjfc LjJLiLa (_y^ (_aajSjJI j\^y i-i!>l ^"iiiil 

i»3^l (j—U 

' '^N j" ' "^j iJ^J '.'t^j^ <iJL<^>-VI StLflSL!! (jl ajl2j La (_yJI S^L^isI Q^jlAji 
JjUj La aJUJI i>jui ^ jU^' iiJ>L^l<^l i-Lu .■/.25 ^ a^SLij^l aiUaJI 
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J_i Jljlj <1UIj <J LcJUo tjl i^jjj'b/l ^sLkJI jjir-ia ^ 3^Lo/ Jalj^Li^ 480 
II I ri ■»- iiia_fl_i (j_« '-^-i'-*-J L-* (^1 "^ "^ l(j" I mU 4^LLaJI (JjjjelLi (»J-2j (jl JijJ 
(j_a Jl>.I^I (jiaJI (jLs ijjLLajj^l Jo-iill 4^jjio l^lo<" i n" (_ylll '"'l^l ,^^VI 

dJLa Llojj 3^L-u 1 6 SjU (J.<ijljij j^h^ 5 SjJl^ --^^j-^ j'-d^ cr^l TT'-'^'^ lS'-*-'' 
Lol . Lojj 25 J^ (JlVl t^) .U;,:! ! ^ | j^|j LlL jJil^l ^ dSl^lu^ 

CjIjLxjiJI I j'^^j" • ""' fj^\ Jajiill (j-o (jLlla'i/l ^J^ t_il i ri-»- ^ i j " i^jLiil ijj_^ 

ji -I 'J j*^!! (Jl <n" I III tjjj LiJU^jjj vIj^^lJI <iiijClI j^ I (_>>• t-iiLc-A (J-A 

S ijjji-'i/l i^jLsjij^l 

(ji jiJJ,! LxjI I V jI (<s-«-i-i (JIJ-cuJI \jjt u^i^ 4 1 iiLv 3-jL>-I (<uJl2j (3S>-«-i "^ 
(__>l3lj_c.'i/ 3 1 <n"ii iiU 3^LLaJI (j-« ■— '^'-'^'j '— '3i^' . - < I . I U" ^ Jjl"' (jlSLoVLj 

(JjijalLi (2>J>>-^1 cLilLLiA (__>l3jjLA (_y3 I i I 111 LuSL! I lj-»-J '-ij-J 4_ji-LLll I— 3j^>-liiJI 

ijjajv »!" Mill (_5-^ K-jj-LsJI 4^^ L^l^l AjvIjj ijjjjaj ja^^^ (jjij-isej IjjlS 
i_2j^SLII (Ji-I J (_yJI (Ji-Jj CjjIS (J im i"i1l <ij(jlil (jLs <ixia.iJe_La jj no I'lll (jjSj 
jj^ T^^'-'t^ ' ' j 'J"' ' ""'.' (^J-^J i_£^^SJJ 4j.aL>JI 4^lL>-I jJI u^l^:>Ju ^ i U , ^" I 
ilajijsj Lx-a 3j^jjej-iill JliSLII f_y3 3jjlj.:>JI 3 al U1I (jjj«. jjjuk (jtiejjjIlJI 3^1 ^^ 

Vj 3_»_ijj_a (jj-S-j (J II Mill jjLa ' ^j.^tl ^^ Laij iijjill «L}j1 Lj^Ij cJi^SLtl 

Jj-Jj (j-ujiAJI 3jlJoI Lljl^ jjl lijJLs. lilj i(_ii^SL!l iji-lj (_yJI 1^'hmiI iJi-JJ 

3iIiLa (_yJI VI r^^i^ 0^ l-^ SjtiVl t-^:*^ 0^ I ^ji^ll (_y^ (_^ lJi^I ^\ 

.3jjIj^I Lijliil t_t:*jvj L^jjaLjsJ 3^UJI c-jl Mir'b/lj i.Mi-^l ^jja 
(_,_LiJ (ji I Ijlr tjl)) .A .3 400 aLc (_y^ (Jj^j_Lj3 (jt-' '-'>:!-" Tji^' ^^^ 
CjL^jvI^Ij i»I"i Mill (J II Ml (j-o A \l ^"1 , ..M t «LlILc (ilj^joil) 4_uj_L>JI CjL^;>.I^I 
(_^l_oj^l |_5jL«_«Ji,l La! .((SjjLJI 7-Lj>JI (j-o (_>.a-LitiL! LLjl 3--iJI o Ml II 
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(Ji-I J fj^l L^Li-jLi (J no i~it]\ 3< Mil (j^ Sjijlill J^^J Ijl^J^ 3 li 1" --kX 1 j^ljJllj 

(J II i"i II A X Mil jjjLj iJjiSj (_yg. J"i I ii_i j^al (jLs SjLsJI (^isl-i-lll (_y3 Lai 
U^ 3^l^VI i_jj>^><-i CjLjj" I II a (_jj| 5jljj>JI 'La-jJ ^-^J^ ^ '—'■i^'-) *— '.^rt^' Lr^ 
«l_j_lj_C 4_LJjua 3jI PjIjjIi (_j^ UJl>-I (_yjia ^ ijtj^ ^H^ Ij-ai Cj^^lJI jSjUk 
c- 1 U", , ,.V j_j.2jj^VI (Jl <i Mill (jj-aj jIjJljj SjjiLillj |_3-<ijaJj (JjjJLSJI£ 4xjji^ 
(jjiil j>JLA (j^j "ijiajiaielil I J 4jjLoJiil i_jjI^j>JI (_y^ ^^^jJill 3j|j 3 Ij ^ , ,. JSj 
(_j_A LfljO jJLSl 3Sl «i Milu CjuLLill (jIjJl>- Cjj_ijjj JLia i«GjJl:>JI (jjJll (j^J 
/Oji'^lj Ijj I 111 d-Sjji L^jSLi pjljjiJI iJl!J_L4Jj i4jjJL>JI (JliuLLill (j'j'^ '^!-^ 
Jj;>.j »_a 3 "aj ^ , ,. a-. ^ -^"llj jjljjji'iil (2>^Lai ^ .^1 "'.'J" 3 '^« ' (j_i~ i-iUJ (j-a 
I j ' ^ « ■ d ^.^".1 ^ ijlul£ CjuLlJI ^I ■ U^M I L<^ ilJu-uJI ^_^ ^:t^^ CjLxH^ 

joJ i-d-Ljl J Ml II (jl ■ u ^ \< I -s3 i5ji_LJij i"i MM I I j 'J ' cjLal I iiU (jl ji (__)iuijj 

(_,lr < ~ »\l tA ^ \_^ iJll^^l (j-a j_uSLll q\ L»^ i3iIiA i—JLiJI (_y3 L^J *>f^ u^ 

.i ul^j>JI ^^* * 

JJ"^^ l^^i (3^ (^ L)^' ^^-'^ cJ-*-* ' '^ ^ '-^ "^"j Cj^_laJ| i>jLjfc (JlLa p^ '^" tjl 

(_yIlJI "ii^l ^ (jLtujVI (3^1^ i_y-^ cUsLtuj (jSLi (jl£ Jl2J (Jj i lU^ o^ (*^J 

j.s^j>- j-A-d M ill »_a ^LoijVI ^Q^LiJ A^^-i^-A^^^I IjLA ^_^_^a_u_uj ' ■ J^a ^7m» i 
VI ' • I U " " V (_5-J-II vIJi-Ji— i-jJIj Cj^^Lill -' J 1 ' ^" J (jjiil JajJaieJ (_y3 3jijljJI 

. L&JlJ^j IfuisSjl ^aUaJI ^ JjISlI 
(jiajj^l (j^ilLi Cj^^I ^^Ua (jl Lylj-I (_yjaj^VI Jl «i Mill (_yJI Lii2jj| jjj 

(jJsLm (_>ii_«_i (_y^ (jl i-»^ajl LjJl^jJj . ^ ^ u ; 1 1 tiJJj ^^ 3^Lc Sj-Alli jji 

.(JjjLuI ' ^^a ^j7m^ 1 ^_S^ J.' J'^ ct^ '"*j -^"^ ■ " < ' < >> A -^ ' rt 
r-lj-il Cjj_ljJI Qji )«-fl3^ CxjlS 4JI Ujljv^ /j_lL>JI 4.2iaJLa (_jj| LLul jJj 
j_lSLj_u (jLS diLselliijI ^JLA (J^L>- ;^j^J i(_^i^i (j-a «L>.jlLia jLLal 5jL£. L^^Ls 
.(_yjvjL>JI ^I^^JI (j-a Jj-ll *lj-& (_5i^ (jj 1 1 i-i -!eJ Cj^^Lill tfJUk 

C^Ji '^" tl ^1 LJJL>.^ Ij Mil (3.^-*-" ' l^-t^^ J I Ll^Jj^I ' 1^ ' '■Ij* (_^l 1 i 1 1^ j ^^ 

aJ-it fj^ SJl^I I II II slj^'ill )«_a sLLal^ILa CjjlS lIJuLLjIj dljjjll 3jJLlLSIlII 
3j_^j>-'i(l (_jjl <i^L>JI (JJJ Cjj_ljJI oJlj* (_yi (j7i J » II (j-SLflJ tixjjaj (^isl-iil 
(5), Carr, D.E. Energy and the Earth Machine, W. W. Norton and company, N.Y., U.S.A 1976 
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-' j *>! '^" tl J j *> 4_Lo Ij vl A" . ..I La Lolj i(2>^L4J La ^ .^al ^| cLaj^ OJ^ 
(a.SL>o (_3-lJl <J J I iiLmal jj.o'iiLj -" j" "j * "J I j^;" OJ '"'JV IjjlS (_yjJI '^j^lJu 

(_gJLll jji (_gjljj>JI JjjJil \bJt (jlj !(_, I ri<i I'lill pL«jiVI 3U , ,.lj . ^j II <i Mill ij-a 
Lis (jl Lt-L:'e--v L^ijjaj (jl ji < ij I U 1 1 jjfc (.iili (jlS (jl Cj^^Lill (^JtJ (jl M-cSLflj 

^^1 ,^" A \ ^j ^ t 4_jL^ /n t ri"^ (_^l (_^i^ (J MO Mill d ^ Mil > U ^ . .." ^j-\j;e_3 t^ olr 
LaLAjHj /n t ii'*j1 (jlS (jl) tilJlj fc-toi^ J'.>^^J^?-*"' f*-*-*^ c>**^^J 4_t_tu 2 1 (j_a /n t n*^ 
diLJi r 1 llj Cj^_j_»J1 (j_c ^ lS"i \ LaJiJi^ (Ih^J t((j 11 Mill <d ^ Mil jj)j_4-i TT Ml ij 

4 » Mial ^ ^ " 1 ' (_5-lJl ^ _■ I '^tl ^LtoJI jljji^ jljJ,! (j-o /?j3-« (j^ (siSJLi LiJLa 

(jLS I jl 1(J rl «1 Ml II 4 < Mil J>-«£3 (J "'•>»_' J (J r^"l 1 J (^ JJ I ?" l->- j-I ' Jl 1^ I ll'\<lj 
(J ri Ml II 3 » Ml'^ 7-1 Ml II 4_L^ t_lJjC.jJi,l (j-O AJLs Cx^I 3^JG Jji < < J I U 1 I 

ji 3 J 1-^ljJI (jljJ-jsJI 3 U , ,.lj . I j ,^l ,^",^1 joILlI Cj^I (Ji-lj (_yJI jLiilLj 
^ ^ " g ^ (jl— > ^ A n *.■ t I clx_»_jl ->-jU , ,.t ^\ Mill LdJIxSj iiLSjJtjl *I^-A (j-lir I nil 
(Ji-lj (_yJI 7-jU Mill J^li- (j-o i—lj-tulu Sjlj.:^- J'^ mi; L^JjJeJJ (J no Mill Ajuuj] 

jLjT J-j-LSj i_^! i,j.uSL«JI jjfc t_jjiLII (jla SjU. 3 :;U',1 1 trJl^ | j| Lol iCj^I 

Cjli\£ LajLj LiU^i (_ylll SJlo'b/l (jl i(_,Mio Mill pbuiVI (j£: 3^L(JI Sjlj^l 
. I JjJL>o ^^11 .^-^tl ^jjfc |2}-o Jjii" I ii"t Jt^l^l (_y3 

iCj^^Lill (Ji-I J LlL>-Ij (_yl^ ^J:^ lS'-'^' ^jJ^\-uj^\ j ' '^I I (_yji (J no Mill (j jl 
3_Jjlj.J>JI ^^ ^»l .^ -^11 SijJLAJ i»L«JI JljJo I j"^J ^ 3^JJLA QJi JljV diljjj 
t(j no Mill *_a (_j olr (^^ILi-La (j_« (J_alJLjJl Lu (_j i i n" t (_7^i^^ «LlLl:>J, 1 ^LLJI jI^ 

tiLIi J < "i I n t LiJLa (J no Mill 4£jj>- SijjLA (_gjj^>jiaJI jj^ (jl (Jj-2j Lis lilj 

O^j'^' o'jj-^ o'j <j '"^ '" i l l ki3^ J3^ t^' C3-* U^j'^' o' "-^J^^' -^l ' 'ji^?-* 
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t(jfiq I'lll X_0,_)l3j3l 7r]n III (_yl^ J-^J-* lS' ^^Lc fcSLaj l_g JJI JJ* (J no I'lll ^}^S>^■ 

^Ij «Qju 4_Li2j ^_^ ^j^^jv^_a Lbl j^^^pjijj ^_5jL>J.1 ^j-LAJuJl ^j^l LlA L> I f < n 

sua jJljj i_^ JJI jjs'i/l jjfcj iC^liJI Ij^ji. 3 J iri'flLi ijJj.jajj (_ylll (_yjk (j-u-oJlII 

. LJ Sj-uJLi (j-ujtiJI 3^j^ 

iSjiiiq i°iill 5 iiiill i_yJS 4jJLajJI 5JiijtiII (_,lrj LiJ-i^ Ji VI Ml »lj" I iiVI Jai^J 
(jLs »lj"iinVl dai- (Jl <i i"i 30 ,_)Ioj_c 'I'-' -^ (.3-L^ ?-^ '— 'iS^' cP-* '^ (.3-^ 

7c_La_(aijl ^^ ' ^ cLjJl^_<i_C ^^Sl ^1 JJ-* ' )J-J_flJ «Ljj1^ i]^^ , ,." ^j (I t"ill g< t Mil 

Sjjij jjLa »l" i'lll! J '^"a (_y3 Loij ii—ajj^l J '^"a J^Li- Sj-L^IaJI Cj^j (_yi^'i/l 
iJajL>Jlj (_, I II Ml W pl_«_JuJI (j-\_i 4jjljJI jjLs 3jI_Li JajUe^ (_gjjji^ jtlajj/ 

SlisLuJI (_, iiifl Mill pUjiVI 3_ui^ jjk 4^>L»JI tfJLdi i_^ A^ll (jl i^LliJI J'^'a 
c-LuiVI jljijl LxiSLa iLj^j^i^ jI LlIsI Ijui (jl^ *Ijj-u -•■ t — H (_yi^ ^-^>«^ 

3_»^ljJI 3_jjlj.^l 3_3liaJI 'i^LcS i^jjbjl ■•■ t |_^l (_yl^ |_^Jj.<jjJI (_, 1110 Mill 

3-j.aj r OJ^ t>-»- (J no Mill tjLa (JjjLjj'^I I jui (_yi^J ijj^ji,! TtU mil f_^l^ 
jjLIj t^jJI J_A Jj'^l o'-^ (^Jj-OjJI TcJixJJ 3j3'>*J (jj-^V TcJajjJI (_yi^ 

5jLjiVI jl^jsJI 5jlj.^tij VI i_5jjju«JI ->! — '' j"'^"_' V LoJaj jJlLiII p-UjiVLi 

.s^ji^Lai 

(J no i°:illj (jiljVI (_yi^ (jl^l J-Sj-O (j-U 4^^L«JI (_y3 (tt^il J^Vl (_xjL>JI 

23j5 (j_« J-^' O-^J-^ Jai- (_5i^ (^jlajVl TtJajji (_yi^ ^jlS oil 4 j i n >lu 4J1 jji 

^_^ » )^_L>J1 ^_^ jlj o"i I iiU tJ^JsJ ^j n Mill tjLa ^Ijjli II Jf 1 ' '^^ (JLojIu «L:*-jJ 

(jl (_j_L«_j L<t« Sj-j-^-kaJl J^-«-JJ lJ-:^^ iJliLcl I n II ^^* ' (J^ii-j Sj-L^iaJl Cj^j 
J "^ a J^L>.j lilljjJa CjI^P^ (J n Mill <ijLjIiV j_)i>jj<Iu d-ujj^l diL^^ljJl 

sL^^ljJl (_5-l-C ■I'-' ^ "■"' (J n Mill 4jLjii (jLa I J J ' ^ a AJjJl (jjSLj (j^:>- (il"l Mill 

^ 'j^ ' '■ * L^l I n"^ (3^^-^ «LiilIje_a t-liLuiS-J (JJ^ (^.^TT^ U-5^ 4_jj^_L>Jl 
(j-o L<fcj_i.c (j-C Sj-j-o-Ti-o ^-^'il ,^ ^. I »JLoJ13 (jjl sLujJjsJl <IjL^j>.1^L3 

i»j_jjl (J^L>- Sijjia SjHAl I jjl^ ■ I'-' ^ • ""' (J no Mill 4j(-<il (jl I _ I J I lit CjL^^IjJI 

LSLjj-oI f_^ j^\j^j^ f_^ «LojiiJl i_2^^SLIl (jl'C Ml LsJ 1 iU i-iijjj Li-A (j^j 
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\^\ (^SL! I Jj-ill ^lajili a^ ^-^^p- » ;l^ll ; SjIiJI Ji-b (_yJI Ji-jilj^ u-u^iA!! 
sLLjI (j ri «i i"i tl d_«_<Iil <iitiJ,l ojijfc i_jjaj>o cixjjtj r-jL>JI (_jJI JlIx-i (_yJ5-L>JI 

(J^JJLJ 2 L<^'(-L-l (^ « ■-'"j " (jjSj (J ri I'lll (jl CjJJv) SJjjis (JU Lc Ljl ' ^J'^tl 
(J ri I'll tl Q>^ *— H-^) <^l " '''I tl (.5-^ '-^^^-J-^' ij^'-i (j-11 LlfcJl-iJ jl I jUj^, ,. 

^^j_Lc, .Uj ^ , ,. II 1 L^ 7-1 I rill jl (J no i~ill 4jLjil I— <--a--v (_^^ H>tP^ ol 
(J_4.j»_a JJ-* t,>:^^ '^3^ cJ*^ '"'"^ 5j-*IIjLtXI ^j n t"ill <d ^ Mil ^jl jj-* ^*-^ tJU^"'^^^'*^ 
3JLijlA (_y3 lj-:hf^ IjJ-i i-:J-«J3 SalUtl ^j^j 3j_u^ 3_L<i^ (Jji:>o j (_, i n o I'^ill pL«jioVI 

(j-o tc-jIsIj (j£Liiu_i 3^^L«JI ojui liJIjjl (jl£LoVLi (jl iCj^jJI ju^jjj 4^jG 

^ ■^"a ' J 1-^ 1 1 (_y3 i_aj^^l ji (J no I'lill 3 < Mil iJJj>o i_2j^^l (j^j SJjLSlI J^ii- 
<ijijIoI iJli^o (jjj^LsJLi >"io" I nt »l"i Mill (_y3 L^-yJ i_r^' ct^! S-iL^ '^?-^ (— ajj-iiJI 

. 3j_UJ m I MHO l"ll I 
(jjijj Ijjl I n jl LuL%jl LgjLg.l< Mil (j-« A \l ^~ , ,.\l t ^j no Mill 1«_0 (J^IjuJI (jl 
C ~ ""' t*-'-'-^ Lfi-^ ' ■ ' '^ "' ■■' "^J 3tj j , ,.tl ^^^ ^L^ 3-* (Jj J ? < 1, 1 j-a3u 
(iLLajLaj I _■ ' ^ -^ \jjuusji ljjus\X\ (_gjLoJ(Jll Cjl^pJI (_y3 Ll! (jl I'LoJ^Lo 4jjLoJ(-o 
(jn Mill J_o J-oL«JL!1_1 L(J 7c_0.uiJ iiuJi^l (»>I-«JI (jl Lo^ ' J'-?^' '^ (jr^ 

.4j^ S^J-^ lS'-*-" iJS-jiJLj l^lg-l » Mil J 

'"'I j-^ljll (_,lr (J no Mill 3< Mii^^G(j^ (JiSj(jl I ~r- I U~, ,.l ^^ jj[^ I jl jjSLI 

«L>.lj_i UJjLa LLiLs (»_3-j-II (_5-3 SjH^ ij>^' (J "0 '"itl ' l'^ -^ ' ""' i-i^^^ '^h'-i-'^' 

(JL2lLll iJU jSj ((JllLLuJI ^jU , ,.^ ^J^'aVI -- U. ..*vl (_3i^ (J no Mill djLjil ■ I'-'J ^ ' " 

.uij^^l Ji-I J (_yJI rjLiJI (_7^ j'^' >?^' (j-* *j'j^' 

JLaHJl Jjl ^"1 I j jll «>5till (jSUj SJjJlC: 3>^ i-dLiA JL?^' ' j^ (jr^ 
Cj^LaL«_a 1 1^ (jAUlLt-u-a (_^i^ LJ-A j£j i i nj i«LilLij>J.I ^LLul ^l^_a ^>-^ 5jl^).J>JI 
(jj^ (_, I r *1_LJI jlj_a SjJlJs tiJJJL^j 3_fl_bJ>J,l «LLlII jIjI SjIj^I JLSIJI 
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i3_uijj| L^jljjs. (_,lrj tLiJI jlj^ ^lii$(_,lr J-<tiju (_gjJI j^'^l j-Aj iSjIj.^! 
diLvjJ 3j^ pli^J TtisjjiJI cdJi L^la c- J '" ^ 1 1 SjLjil 5jlj.r>JI JL2IJI (J^Ljla 
(J_aL«_a (_5-l-C 5jL«JI (_yi jali-J j_p^^l (jls (J^IS JS i"i t LijjJajjj/ cl^rsj )«_2j 
JLUJl J_aL»_a (__)ia.iitj| 4.SL«_<-o jl^jl I oK 'LJi (_yi«-^ TcIajjJI I JLA i'\ttui 

(jl^ S^JlHI cijLjLLlII (^ 3<j«ii.ill jjljjijjJI JLxJilij,! (jla diljdj iSjIj^l 
5jlj.:>JI 4_L<i^ ijjl2j (_jJli1Lij 5jIjj>JI (JLSjjI (J^Ijlo iJj12j (jjjLj/I u^i^ LijLS 

Sjlj^l j^ j_.<!,-.lj^<^^j.:^ c-IU", ,,.ljd-,h<.-i \l \jl jl i-^ll dJo III ^bjl I oK 

^^iSl »i Hill Cj^j ^JI-^ -^ _■ ' ■-•' vIj^^lJI (jl CjJjSLII (_y3 LLo Jij^l ■ u ^ \l ^ 
(_yi I I J I 11 llj . ^ » Ul . .. ^Lu-caJI (_y^ Ui^ (J IIP i~ill (jl («^J 7-\->JU^\ u^ Lx-« 
(J_i (_gjj^ (Js i"i I j<uJ V TcJajji'illj (jljJLsJI j-i^ 5jlj.rKjl (JL2IL1I (ji jjfc liJLIj 
5jlj.j>JI (jl ij^ I i_^\ I— Sj-la (j-o 5^1 Hill 5jlj.j>JI » U "1 (_y^ dj^^ (_jJI r-UjEJ 
Cxj_JI Jji-b (_yJI c^j Hi" II (_y^ JLji-lj jl ij 'ill «L(j| jl Jl^I (_7^ OJ-^ (j7^' 
(_^l d-uLajVI Jljljjill (_5-a-y "^ I Jlj* O^-i 'Lt^J'^'^' >?^' (j-* -'>:'' "J'rf-^W 
.^ olr ^JS i"i 1 4Sj <i I lill ^IjJl:>J| aI JL^tjj-ul ^ ^ \-^jl2 ■ ^^'^ ^j i^*..!! ^2>J^-4-i 
jjljJLjJu ' '' ' ^""' CjuLu (_jJI r'Qjsj 5jL>JI (^IsLULI q\ LLI Tciiajj a JL2j Lajs 
dJLlami (__)i=jjLA (_y3 Lui I ii lilj idJjiill 3jljj>JI (JL2jjI Cj^LaljLAiJlili 4Sj<i i nil 

^llLa i"i i 1 11'^ La n_gjL«j(Ji,l (jj/JlI^I (j^Lc (_,lr I juk x_2j jl «LlJI jIj^ (j^j 

1 ,1 1 r 2 1 J I Ji^ ^iS^J «LLAI SjLl>- SjLa j^l '-r^'-^ Cy '"'"i ' "'^1 (1>^ iSjLsJI 

S J.<IJ<JI La tjil iL^i^ ^LuLli^VI (^SUj V 4Jl 
jjjAj (_ylll SjjIjjsJI (Jj-«JI jlj^ (Jl o»"ii iiU -^ .^'" cL>- jijJaJi, I (J^LsJI (jl 

(_yI£Lll Sjlj^l JL2I1I J^U^ (jl cf^p. SJjia 14^ Sjlj^l JL2I1I i2j>LoL«^ 
5_Lx^ (_^LlJLi J-Lflj l-«-a Ijl^ >I J U 3JUJI aJJt (_y^ (jj^ Jj>*-« j'^J^ 
(Jjiflj (_jJI Jj-aj i>jJJLJ I J-& (jl iSjLLJI (Ji-I J (_yJI /7jL>JI (j^ itlSlill SjljjsJI 
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.^jlUU isLLaJI 4-u>^ (jJllJLij c-jjjIUU ^_$J^J^\ J.*^! 
^'1 ;."... .VI jjlSLaVLi TT J I r-ij 4JL3 4jjIj.^I Jjl>»il JLajLU^I ^ I il ^^1 

^L_Lj jlj_a ^j-* ^ ^ J ' .^ ^.s Cj_jLS j-Jj ct-^ 4Sj <i t fill ^jljJL>ijl ^^ tl .^^ ^j_« 
r'jljJI (j-« ob"*^^' J->^ 4JL>JI ojui (_y3 . I J I U 1 1 "a iSjIjjaJJ SJlxs. 3ij-3j^ 

(_j_Lc SJljLIII i>JUfc Aj^j njljJLjtil d-iii-ljJI TcLajji^l (_5i^ djLiisj f'^^^ cr^ 
Lg^l jj-'iinlj i(Ji-l jiJ dalsjjiilj r-jLiJI (j-a SJjjjJil jjljJLsJI jj^ a \I .^" ,,.VI 

i_a^ii>-u l—iJlLJtJ L^jlj^ji- "^L^-jJ (jl 1^1 i(jj-JtJ La J-iiij L^Ls L*!! jlSj 5jlj.:>JI 

(jIjJljsJJ 4jixl jJI ^t — ^?l (jLa Sij^i: jj^jIIi Ll<i3 I Jla I L4J JajjjJ,! ^^1 
I j^a 5jL>JI (^JaLm (j^ (JLSILiVLi SjljjaU TT I iij Lx^a LiiaJi Sjj^^u JL>-G 

(_yijJ L4JL3 dJJjJj J^iij La Jja Sjlj^jv i . i n'l'v" V L^JLs r-jL>JI ,j^ ^j!>»-* 
i^^jIlojJ tj 2i I , (_^JlJj-ij tjl^-^^ (JS Ml 1 tjjSj ^^^t tfi-u^Jtscuja aj\jj>- CjLvj J (_7-L^ 
i>JLji (_yi (jLSLoVLj^ I— il J I ii'^l (j_o I . I J III i^'^ ' ^aj" ji^ (_fljjS[jJI jl ^y ij\ 
jui-Lj lI^l^ (jIjJl^JI <i K Mil i^gjJI |_5Jj;_uJI 0'->=^' (jM- -5L<Ck:VI 3JUJI 

(_yJI jj_flJI_i i^jjj c-jj 1 iii'^l I JLji (jl i3_3j_«JI iji-l J (j-o Sjlj.^! i-jL^Li 

LaS Sjjji^ CjLcLji (—aajSHJI ji-4^ (_iajj jJ (_yl>- Sjj^^lj d.>-ljJu jj< Mill 
(Jji2j (_jJI Liiajl i^JiJj i-<J-« 1— ajjSIlII ji-4^ I jja (J.<w(j (_7^l 5j,IliiJI jj^ i_P^ "^1 

5alUtl I <t M j". ... I 

iljJjLja_a Llijj^l (_y^ CjLjLljJI (_y3 4jjIj.j>JI JjI^jlII Jl <n"iiiil JljLa 

(jl tixjjtj i—uLv ijji <ijjLij.^SL!l 4^LLaJI ^-^-^j ^1 j.oal I jui <_jLjjj<i ^^jjuj 

djj jlSj .a-LjLij<j<ii sjiLkJi ^ii;)f 4.lLlL-.ji a^Kni J.*^ v diigUcJii 

^Juk (_p-« p ^ ^ '•' ' ' ^" (_^ I^JvjJ:ij /Qj (jAJjL<iJU,l (jl (_^1 * II I ( 11*^1 ^^* * lO^ 

Jjlj_«JI Jl »"ii III aJlC I— il J I III 3 Mi'^LcI Lui I i I II Ij • J.i-1 '-r*J'-^ ij-" J^^'^' 

(_yJI SjLiVI j^j LuSlI i^sLLJI ijJ^l^iijjl Jjiflj (_y^ Sjtibl^JI Lijijl^^ /<si:j 
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(_y^ Ljj^j LuSUj I JjI^jlII isjufc L4a£ Jot" in" V (_ylll (_yJLiILi SJjLla 4jJj'i/l 
(_gjj^jllll (j.«j>JI jjl"' (_yJI i^jjj 5jjIjj>JI (Jjl^jiJI (Ji o»"i III (ji (^jLi-uJI LuiiLaJ 

(_)Igj"i li i I . sl^^JI (_ajjSj Cj La JL>J d_Jj3l ' ^jtK"tl ^'-^^^'', ,, ^W'W ,^ , <jlutl 
jilj-A ' ^ J J "^ "' Sj-^l (^1 ^^^^^'=:J ^ij'j-^ Jj',^ OJ-^ '^!-'^' •— '3;^^' '■^■^'^ o' 

JJLlloia i.~iji!l IJLA (_yJI SjjIj^ Jj'_^ S^LiLi Ll<i3 Ijla iLtL 20 L^jJlS 
(jjiLj 3JUJI ajjt (_y^j ija! j! >llo LtL I5(_^l t_jjJJail |_^jj;_uJI Jx^l 

(j-o (ji—LIai 4 1 11 «i-^ sLlIj^I I ^jtK~ll lTj^lJI i_t>-Li^ j^jj I n js>-^\ i_jjL>JI 

. Lila 20 Jj-1 Ula 1 5 SjJl^j ^j j -^ i J »" I lij jjl (j^l <A^ ij\ '^\ i Jij^jIII 

i(_pl Jj< i"i"itl (—ajJlSj Q^'s" I II (_jJLlILij ^ I 'J j*^ 1 1 (j-* a^y j"""' J'^j' " i-^^jJl 
i_fl_LjSiJI Sj(j>'^ ^Jji I III! SJLj-iiJI (_fljJl£[j LLA jLIcVI (_y3 jii-G /<sJ IjLila 

. Jj^jUJI (jLiial JJi^ x-a ujjja i . i nLuJ (_ylll 
(j-o j-iiSI 3jjIj.j>JI Jjl^jiJI Jl <n" I III (—ajJlSi (j^l (jjSj (jl (JjiIl:>J,l (j-« 

j-iSjUjI (j-« ct^' ^tLj'w^^'^' ijj'j-*^' (— ijJoj (jl (Jj-5j (j'A^^J • L^l o»"ii III aJjJ 
j-uljjjl (j^ Sljft CjLla (j^ p I's'i JL^I^I (j^ LiJLa i_ajjSllII Sjjj-»-l (j-43 (_y3 

r-Lbej i_5 jdl ci^JI (jla t:jjj^l (jS 3Jjl Jilll j^lsj^l ^i^ Ijjul^l I jlj iJcLia 

(_yJI Lifljusl ijLs iLtJj-o l>lo 450 (_yJI^^ «Q^Lu^ ui^ ^4i>7p ^-^ 20 (_yJI 

^■jvl I II U (jLs dJLul J Mill d.>-Lcu^ LcvjJaj £Ll»-jL>JI (jljjijsJI d.>-LiJtA liUj 

.«_ijj5^^ 800 (_yil^^ j-Lu tJ^u^^I^ (jljjLstdl 4jJUj>.VI 

xjjJll j'loll ij\^fu^ (jijLbj (_yJI^^ (_yji 3JjL»JI jljll jIjljjiI (jl (_^j"iiiit 

3JjL«JI jIj^ 3jJL<i3.VI 3riK"tl (jl(_yl«j I jui(jl .<u^ 5 4<oiii i^gjJI jo-l^l 
,j_o LuSL! ijLbj 2000 L^jl Vjl^ (_>:=piillj i(_ylji^ j^-y-^ ' 600 (_yJI^^ (_yji 

(j_<U ^jj^^ (_^l (^jjj ( II «Ujl^jj>JI (Jjl^jul (Jl o^"i ( III (jl LLxiD^p^l ^>->-l * (-jL>- 

(jLa LjJLjv ijiijj.SLII (_y^ SjijLtuJI jL«jj/3l i _. i ii->.j i^jjj^jj (jUlal a < no-*. 
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jI^I a^K" jLbj 2000 ^1^^ JjLIo Wipj jLbj 1500 (j^J',^ j^ 3JUJI 

' ^J'\' (jJ 4JL3 S-JLtS-VI CxfJI 3liK"l1 ^J^jlo 3 J I rr 'K aVibJ>-\ I jlj lJ_uLjjJI 

3jjIj^I Jjl^jiJI JLxJLlij,! (jl (jLujJaLi Jj2JI (^SUj diljdj iSjL«JI ^^ /.I 
(_y3 «Ulj «Lij.^SLII Sjljj (j^ I jLuiijJI (i^p-jJI ju^ (j^^t "<jj<iU d-jjiljj (_y^ 

(_gJLj^jjJI (J.«j>JI (jji^ 3jjIj.:>JI JjIjjlII Jl «n" I III jJjG (J>^ "— 'ii^' 3JjJ 

7c_Li_<jil (_j^ j<u-o 5 I'i III I 3_jjlj_>- (Jjlj-c (Jl <i <"i I 111 (jl U'^-p '^yl-lJl (_y^ 

(j-o 7-jlj-lj L^ (_gjLj^_ijJl (Jji:>Jl ijjl2j (_jJI i^jjj ^ ■-' I" -» " CjuLb (j'j'^J 

iTjLjLlJI (_yi3 i«UL«j(Ijjj1j ^ 1 J 1 . ^"j sLi-Jl 3<jjU (_yl^ bLil^l '/.34 ,4-12,6 
(j_o 5j_Lj^ cjl_i_<iS (Jl <n"i 111 (_jJI dj>-L>Jl jj-jj (jjjL>-ljJ,l ^^ilSLj i-ixi^»- 3^L«J1 

J'S MlJ 3JU>J1 Ojui (_y^ '3jJLc. Sjlj,^ ^J-^ (JT^ Ui^ L^JJl (jT^j'^' *'>^' 

V (_gJJl j^al J-i*J (_gJj^-jlLll (JjiJ»Jl ^jja \j-J^ '*>^ Ct^J'^'^' *1>4J1 ■^ij-f' 

3 J I II 'i t |_^Jlj^_l1I1 Jji^l iJji23 (_yJI i^jijj Lx-« 4j 3jj1j,^1 Jjljjiil ia^Lc 
i.jiii; 3I1I3 (jj>.jUJl sl^^Jl (_yJI 3^UJ1 (jLa 3jXuJ1 o^^l (_y^ La! .31l1^ 
i_ijJJqJ,| jiLlJI i_^ju^_l1J1 J_4^kJ1 J-L2j Lx^ ^^^h^I (jr^ (>U^LuJl jjl^ 3l3 
7c_»ilj (J S i"i t 3jj1j,j>J1 (JjljjiJl j-j3Lj jj-jJ 3JL>J1 jsjLA (_5-^ "— *Tt^' "''i^-A' 
. cJill ^jl\yxLj aUJI |_^Jlj;_uJ1 J-4jJ1 (Ji2j (_y4a 

(Jj . U ^"a SjljJLsJl vIjIjLlJI (_,lr j-i-al2j V 3jj1jj>J1 jjjl_^l Jl <n"i 111 (jl 
(_yjJl 4_<ji1jJlJ1 (_5-fl-3 iSjJLa jLJ_a Cj-J-b (_j^lj Sjj^jJil CjuLLill (Jj^ O^^-*:? 
(_, is I II 11 i-1*^lJ1 7c-Laj-o (J^ii- (j-o 5jlj,j>Jl <_jj.jjij «Li.o (j! j,^Ii L^jJl uj-<lil 
lia^ TcJixJl JJJLJ Ll^ _jJj iaL«J1 (_gJj^jiJl Jji:>Jl (j^ '/.2I (_yJl^^ J'C Mi't 

1 JLA (jLa <iji»^Vl 4j-4^ tiJj (jJl 5jljj>Jl (JLfljjl (JaIjla ^ ^_; ■-' -»" I i.u", , ,.lj 
(jl ^ U^\l 1 1 ' jj '"^^^ (j-*J ' Wi>^ '■' 5jl Jl2x-i (_gJj^-jIlJI (JjjjsJI (Jji2ILi ijj-fl^ 

(6)Abdul Rahim Irshaid, Effects of Thermal Insulation and Means of Heat Rejection an Air conditioning 
Loads and Their Reflection on Total Building coast in countries of Hot Climates. First Regional 
Symposium on Thermal . Insulation in The Gulf States, 30. 31 Jan. 1979. Kuwait 
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IpjuLuAQ 6kSUiJI Ha? 

(_yi 3 < I j ~ , „ 1 1 3_uLij.^Slll Sal UtI 3_u»^ Jjl~' (_jj| ;_g^jj I II 7j_lL>JI 4iLilaj 

. 5j_Lj£ 4J <!>■ L>J I (jjSi tit 



J^l^l ^ jjiiSLil aiilit (jLa ^jjlj^l Jjl>«JI JUji1<jI (^JI iiaLlsVLij 
JJ^ (_yJI ^^Lls^/L.^ .cuLjLIlLI 4jjIj^I 4jLti<^VI (_y^ jiijj ^^\ ii>i-Vl 

^Jl ^ "t ( III ^jL^ L_(L_j_uiajl ^L(j) Cxj_JI jj^jvj jj_* ^j IIP i"itl <d ^ Mil ^^-i-^J Jl^I^JjI 
3_Lj_LS 3^Luto J^^J f-o (r■l-=^j-" (j-« (j-O-iila) ?-jJijJ,l r-Lj-jJI CjI j JLsljJJI 
BJLflLjJI TT'^j J-^ ^J^J-^^ (JL2lLil (J^ljLA (Jji2aj ijj-^ r-La-jJI ^"^■l'-' (j^j 
(j-o (_7^i JlsIjjJI j-^ 5jIj.j>JI (JL2ILiI (J^Ijla (JI I iolr lilj ' ^ .^'tl jIjl2xj 
(^^ S_LjjJLl,l S_LjLajVI ^LlJI (^1 LiLojj ii>i-Vl «LlJI jIj^ j_t^ liilj 

,r-jjjj,l r-L=?->" i^'i JlsIjJJI JUji1<jjI 

ji (__>^ L»-ilILo V 4 J I iiilu A o I" -ie^ ^^''l .^-^ (jl^^U (jl Aj U II il id_L».jL>JI 
(J-uSIju (jl «Lil£LaLi (jiajj^l «;>lIaJLa i l^jlr iLlsLJI (_, iiifl Mill pLtJiVI (j-uSLc: 

^^j_^ ^^_uj^\ (jjUl (j-u^^ V Lilu «uk: JasLuJI pUjiVI (j^ /.so (jyJI^^ 
^UiVI (j^ /.so -23 (j-o jiL^I cKi^ V cGl^ j.<i^Vl (^^jLUJI) LoI ./.S 

(JJl^ (j_a j-jiSLII (ji Ji^v^lj (j-^.3- 3-jIj-C. j-o'i/l (_y3 (j-ujis cdJ jdj iJa^LJI 
L^jSLi LiJejju iJlij_L4J Ji^ I j^;** <ixjJ-2JI (^isl-iil dj^iitjj (_y2j^'2l (Jl Mill 

(ji (jl iii'tVI (J^JlJLj (jl (jLSLol Jo^'i V (jl Llik: (jLa di!i (_yJI ^^Lisl 
i4j «lLijj>JLI ^j>JI 5jIj.jv «l>-jj JjI"' 3JjLa^j «Ll>-jL>JI 'lLjJI (_^^ j^'-^' 

jl.>.°:.Vra ,/ '^-,<^J< .-.._> j\y.-.S\ ic:|jj^| ^j->tll j*.<n"ita:;_^U J.^^at^jl 

I j "'I "a L^j^ c^jJj (_ylll 3 ^U:l I ^Ir 3_lIL<i;v 3JLj^ ^ ■-" ^" L4JI (_yJI SiLial 

ul < Uj ^ , ,. jul (j^ I j J 1 -» J LxjO SjjL>J,I -^ U , ,.\1 t JjilaiJI 3Jl<ji^ jAS-* 
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j^sJI (J_tjaj I JLAj ^'ij .>.tl ^LLJI 4_lL<i^ (j-o (j-<ja- I riSjal ^^^^iJ fT^'^ J^-"-" 

^^LllLjj (_j-il jolt (_gaj^_LiII Jxj>JI Jjl?" (_yJI i^jjj (J^I^jlII i>JL& (J^ jjl 

^1 I'f^ ^LtoijVl * j''^"' ' " * (jJ <^ Mill »_a ^Q^LuJl tJjAJ jl iLjjijfc'^l ^^Lli ^>-«i 
L^^L>- 1— aj i" I rM 4j^j^ Jj ij o" I ri a '-Jj.:>- (_y3 (Ji»- JLu-u (Jj SJjjJa Sjjjil ^ILukLsj 
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<)ii44\ )i!UaX\ ^'naa 9 

I 

(jjjjj i£L<u^UI CjIjj'^Ij (JjLji^I _^jjiaj d.illLiJ.1 

(Ji- JlJ fj] (jjj (jr^U-iJ' JUji1<-ii>U ajjtUJI 5tjiU!I 
CjLjJajJil i>J-& ^ I '' J— LJ I'll 4_j_iL>- (j-« j-iiLj^ 

(j-O IJjl Ml LflSj^ Ijljk (jli Jl^J , d"-»l ,^1 I j «JJ U"j 

Ji-Jj (jl VI ijji.Qj,l (_gjLb^l sUlsIj (J-uSIju Cjjl^ 
Cj Lj_La_»Ji, I «_a (J_aLjiILll ^^^ ^j.x^jXll\ {j)\ i n "iVl 

(jK «gL».Li1».I (_yjJ3 cjLvLlJ (_yJI I j Ijj ^" 1 3_iJL;LiLi!l 

CjIjjVI j-jj-La-jj plj-HJk-l 5jjj_i^ ^ J I '^ ^Jaj-kj 

(jl I-Ll2j J n_ajL^I (jlli jj^-»"l <i^^U,l (JjLji^Ij 
I j " "-^ J J 3^^m 3ijj(J,lj lIiIjjVI jjj^-^" tjl I iiiVl 

)t_a jJ-aLtliJl tjlS J' '^"'^1 *j t^lo* 11 3^. '^" ^t-xio^^ 

.tiUoJ a^>ui Li:>.^>is:n]i 

jsJj 1 1 JijI dUji^ 03^ (jJ (.3-*J (.3-*^ -^^l J' A>?-" 
diWI £Lcj_<j.ja_a Ll^ jJj_lSLiJ I iJJ_iLi (jl J ' ^ -»_■ 
j\j o"ii iiULluiSjJj I'-'^'i ^.oljjJil i_3jL«JLIj CjIjjVIj 
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^IjCuI LkjjLi.ii/s (J^LilLiji 2 4_«j5ULI Lj^_^jjS!I1]| jjjlaj 3j_jjuu3 jjLuijVI (_ji^ 
AjU-^ (_P o' ^ ''^J Tctisl^lj i4jj|jjjl Cj^LcLm «Lb (_jll>-j <la^ljjiuJI ijfAjujil 

' .'. ' 'J 'V-'^'^'j U • "' »l ''^ j^ .U /| I ^ "a ,-iljj^ ."■»■":"<-, iK aI -^ I VI Ijuij^^ 

Cjlj-JilLlI (j-« (jLjuVI 5Ll>- (_^^ 4^LLaJ| j_uG i_JJla Lt^ ij-^' 0-^3 t'^'un^ a 

ij^s- S-j-JliLlI ^jILl!! <_!jj>JI jjlj La SJLvj^ fjjs i>j.jj/i_i /<sJL«JI Laj^m. ct-^' 

J J ^ I n" (_yJI I JLjk (JjI jL^a lialiail (_yXjLj| jJirOfl'C liaijJI Aljiiejjjjl ^inll 
sLLij 4_iSLulSLjJ,l (J.2iJI (JjLjJ (Jl Qt" I III p-jj i"ij Cj^LoaljJLlj (JL^ajVI (Jjj-u 
(_y3 CjjjI (jPJI ^lUill (j-o JjJjlII LajjJlJ aJJt CjjaUJi Ji^j i^^LLaJI .~il U^ ^ 

Jj_flJI JjjLio (_y^ JlJU jsJ (_yjJI «L»-jjjl (_jJI J^'^l (JJ.3JJ l/Ojij^Jj (^<j~"^'JJ 

.aiiUaJI 

Ajt3 (j^ 4jjjji».'i/l 4^LLaJI jjLcaJ, (_yJjLuJI JL«JI Sia-j^ q^] (_>iuJlJ LiJi 
LuLp. ' '-"T JjS I'l'i ^_y^ (JL*^ JS i"i I '~'i j'"? (_yjJI j^Li^aJkl liilj . ' U ^ I J jLc.j 
(jf (jJI SSjS'tJl j>JLA tiJIjjl (JjI JlSj i3_l1L>JI Lc^j 1 1 II JaLiJl (_yl>. Jj'\ Mi"ij 
J-J-ij (_^l S^jL^I CjUIj^VI (_>a-«-J jLjeJiLj S-ilHi-J,! cl!L».4ll:>JLI CjJLi-I 
^ J ^ ^ " ' SJUiiSJI CjUIjl>-VI (j^ 3.c.j.«jt/s PW^' J-^ 4^LLaJI ijja I j'^.M j" ■ "I 
(jji JLjJjlII Lfcjitjl u^l CjUIj^VI 3.Cj.«jc^ (j-* ^^ (jT^ J-^' iJ-^J iiiili 
(_y^ (jyiljJI Jujuu^l (_yk: ^ILkJI j-i^J LtJ^Mi (_ylll Cjlj^Ialll SjMir JjjJI 

cjIjIj I 111! |_^j . ^ ^ 1 1 3x.j_tuJI jjjL>o iJiiUljj*-! Cxaloj^a lt^-^^ 1973 aLc jj>-ljl 

CjLJ^LcVI aIJlJt" I III J— i-aj 3 J r J J I ii'^l (JIulII f_jJS I j ' ^ « ' aIjLJ-"! Ill J-i-oj 
L4J (Jjmij i_ijl£Jil (Ji-I J 5jlj.j>JI iJliLvjJ |_gj"i I II a JljJljso (_j^i^»-J d-UjjiaJI 
x_3j (j-C cd-LjiLj iLjLp-i «l^^l Jj^jjj iS^JilII Sj^-vj Jl o<"ii III (_iSj I Jj'a 
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' j •'^' ' ' " cdji 03-^3 i'>UUUs\X\ clilji I rill (J^ii- J O" I ri O j'C |"|_I ^^LLlJI j| t i nj 

.4JUJI 4^LkJI jjL,a^ 
j—aVLj (JjjitI JjJl>- JiJi^ lJlSjIu (<sJ Sj^-iiuoJI CjL«jijj>J,I 5-1 La-" I III (3^ 
JjJ-Ij J>Li- ^ 5 al Ull 3_JbJ| j^l ,n U j_«.c: SJLLI SJjL=e.oj j^I^I 
tixJtaU jUJI JaaJI (_yJI JjO^I dJUj Cj Jj«j 5JLcJil jjl Jj -.t^^a t£j>l^I^VI 
(jl (_5-Ilj I i-^-i-« C^^LvLujvu J Mijll JJj!_)^ (J-'^Sj 4^LLail SJijJl>- jjLi-iiA (j-C 
«l_j_j_Lj j^^ «Lj ><i_aI 1 11" (_g JJI |_gj"i I iiU (_jJI J ' ^" I SJjJlJI J 'I '^I I ^^jjLaj jajj 
i_ijaj cLJLSjjI <il»-j_o (j7h< '(( II LuLa ^^LLaJI (j^ LuLjvLlI^I (J-« '^!-Il-C 4 J I II 1 
lillij i3JjJlJI jjL-ail 3 tJjU /aJ^ill I i" MM < a JaLiJi ' ^j'v"' jjl L^^Li. I ijlr 

. 4_La ^j_iLA Jl ^>-*l 
LgIuLa-"ii III i_JJla j-A 4j^ mijII Cj L«j»I1;>J, I <1>-Ijj (_J JJI j_Lj£LII (_gjLalLll (jl 
(j_o (j'C 0"" I II iJj_iLS lil Loj (_jJ,L«JI 4^11^1 )«-»ij 3 ' "'V '^J ct-^' ^'_>t!-*-^ 

jjL-a_o (_yJI jLflJil 31iLill 3jjj.^^*^l j^l ir^ll (_yi^ jUh^VI 4i^jjs jl^H^' 

(_^ 4_jjjj_LiD Cjl^j—jJtj (J-* J ^' '^^ ' aJJb ' ^ ' '-^j ^" L« 3t_« 4_«j_4-iJ ^>-^i lO~^' 
J ^' '^11 ^ ''-^j -^"i ' '■ Lx-1 (jii 1 (J-* ^^-"-^^ (jlSLaVu (j-oj-l iCjL*_<iIL>iX1 aJJb 5Ll>- 

Ujli-I La I jl J^iiii (jj's" I II JjJLsJI jlSI^I x_o ' ^jC"tl 3 ^ j^ jj| VI i3JjJlJI 

3 ij I u 1 1 Lljv jJj-lSLil! I ^^''1 '^ --J J 'I '^11 ojui ^^'il ,^-^ jLjU^VI (j'A-t-i 

J '^■^11 I JUfc (_y3 Aj-Sjjjij i3jj_JuaJI c1!L>-LlL>-2| 4 J 1 1" I L^jujlajj L^l JLJtlijiV 
• lillj LuSLal La L43L3T L-al i':i<"iiiil (>JjL;e^ ^j^[ju^s>J\ aJJt, (_yJI jJaJjLi 



(_yJI I 'J 1^ "' jJ L<i_L^ «^Lj=j Ijufc ■■' '^"jj iL^^LiHiJiV 3^^m Ll».jJjjSJlII 

(jl iii'iVI (_,lr (_K'J-^ ^^i-o liajii!! r-lj^" I iiLa I LJLv 3jLjLifaJI 3al UtI J \l .^ ^ 

(JjLjjiJ ^^jjLajj S JjJljlII <ijL2lL<iko (_jJI Ja.iill j^j£3 Ll>-^jJSj ^^Jjlaj sLii^ 
(jJamij jL^e-Jlj (_JjLaj-iiJl j-^^ Sjilixi,! i_jajLjVI lia^iaieS <iAJ^U,l (J.2JJI 

liLlJiSj lOljLflJI j_i^ diSJj 31^L<iJ<JI (jiiiiill 3^LLu3 (j^ lilufcLi 3jJljL>JI 
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j^\ inaj i^JJ-iJI jLLiAjVI iLsLLj jLiJ'j ^o^aiiJl^ ^jji.'^l jjL-all «_o jua^\ 

jjl^ 4LjuJI a^liaJI jjLi^ aj,,i;lLij .dJMiixojV S^Mil Ll».^^X:UI jj^Iaj 

■.(_jjj La ^^11 .^-^tl aJ-it jo-AIj I L^ljLJtlijiV S^j^UI 
SLljv (_yi LoLa IjjJ 1. 1 l"t (j'!^ 3.«Jop,l SJjJlJI ^sLLaJI j.al ina tjl -I 
j^^_(k 3 al U II jj_a ^"1 . I U" ^ jj^ 'Lj-ILc 4 J I ri t 'LlJj (_y3 jojkLjiJ (jlj (jLcujVI 
5 al U tij ,j,i Ml ILj LjiLjjI 3 U ,"j ^ L^l till j (_);>. '^1 Sij^la 3-ajl J j\\ ,^^ 
U-it ij-i\-LM J '^"a (_y^ I j"'' 1_(jJl:>o (jlll 4jiii<i I'll!! 5al Ull'a i L^j^ Sjjlj^l 

Kh[L>j i^jVl (_yJI Jj-ol^^lj (j-ujuill (j^ j'l '^tl ^,,10 1*:!!! pUji^l isLL 
^_^ ^ MiqMitl pbuiVI IJLA j_utjc:j|jLLuij>o,_^a3.l VI cu-uLjJ 7-Ljplj d^^JI 
■ Uj. ,>.tl ^^^ 3j>^ ij-* '^'^ I MiM Loj sLuijal Sj^u > U J -■ 1 1 j_gjL«JI i_2^L«JI 

Lai i7-Lj^l I— ij J it (_jJI i^J^ i^JJI j-o^l (_Jj^i (_jJI <1.2Ja_Lo (j-* ^i>?^' 
3 al U tl (jjiJjjtA l5J-" '"' ' "J^ Ct^ <Jl!LLajj>J,lj jLa-JI ^^S 5jjIj.j>JI 3al UtI 
j_3j^ (j-* ''-'^ I '''!'_' Loj 'J i-> '^11 d-iSm CjL<.<>--yrJI aJJt Oi-La (_y3 4j I no ."ill 
JS I'l" (_ylll 3j>^' '^-'-^ 1(3'-*^'^' '>'t!-*J TtiajjJI oLlo (j^J 5jlj.j>JI <JliL>-jJ (_y3 
(_j 1 r 3_ljLuJI SLpJIj igLaljiJ-". Ill ij\ 1 111*^1 J-J-u^J 3 al Ult LJLxia-l I j ' ■ ^ " 
jjL^-£iA ^j 110 ilill <d * Mil L^^^^ L7^^"^ ^^ tj . ^^ 1 1 jJjIL^jJI 4_ii.4JtJ ^Lu ^j_A j^yaj 2I 
Jjiali /aJ (_ylll SJjJUll ^flUaJI j.iliroa Ji^t-jj;tjJI rl>al Lai ■ 'jIUtI ^lUaJI 
(_JJl>.I L&jjJij (_yjk (.7^1 r^i^' 4^j.j>J r-LlJ ^ j"a-3 ^ il . ..tl Jj .^.All ^^ I jjtl 

■ 3niioi':itl aiiLUJI JI£Lii 

^^_lL« l_3 21 1 ^ I II o"v ^ ^"i ( ii-gUtjLtiaJI «LloJjlJI Cju^j_lia_ul (Jj-^ Lo^-(j-uj;_iIiJI 

jJljj 5jlJi,I tfjLji (jLa (__)l3j3l (_5i^ (jLtujVI j-0^ (_yJI (jjjLl2JLij h^jj>-I 4_uj/ 

(jl I .Ir VLa S^pjill tf juk (Jjis Ui^' (jl I iitVI J 1'' (jl CjJl>. I jlj . SjJljI Lis. 

JlJJl^v jjL_u£i_a ^j_ta^ ^>-:J^ lSJ--^^ Aj\-nui Q^SLu_u tiJI JlJLl>. 4_LA!i ^J^ 1 im i 11 La 

j.al ir^a (_^ 3JjJ^I ^sLlaJI j.al ir-ia jjl Jjill LuSUj iiiil jj 3.=tijlij .3alUlt 

.jl "if VI \jJt (j-a ijiLlJJ (jlj JljV L^jla LtiaLu (jij ^JJI 

V L^jf VI juaJI ^jjlII (_yk: L^j^j ^j '^^^ ^ILLJI jjL-a^ tjl -2 

Ljj_).JE_a i"i I imI (_5-4^ ' S^ LjJ I J I Jua (_yl^ J Llx^^ I (J^is -1 1.^" ' " JS i"i t j.^jlu 
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ji j-Sj^u 3JbjuJI 4^LLiJI J \l .^ -la . f Lii u^Ia ^IAlS La 4_lo J o<"i i nt ljjiL>- 

Ib< fj! JL4JJI I 'n(n"'<a f_^ ^ ot^<ll «CL<iJ^ (_yJI Jj^ (ji (_yJI LiscJjJiJ jIj^tJJ 

jjl£LaVLi (jl^ I jlj 'l5jJ-5 J'v '"i.i O^u'j J^' Cj^I (*J:J (j-* i_ijjjtj <ijjLji (jl (Jj 
<iJ_Lji£L!l <i_Lai3U_pl (2r>-ilj-2Jlj CjVjLtil lLsI jTn nlj jjjut j-JiUJI 4^j.jv J-i^j 

pL«jiuVI S-LA^ jljiia ^Ir jjjj (_ylll (J^I^jlII (j-o jjJlj(JI ijJLLa (jLs I j^.^j ■ 

ASi\l^ ijjji.'i/l SJjJLlII 4^1IaJI j.al >^a (_yk: 3Ji^>UI jijfc (j-oiij j ; t-^ "j 
3 j'ilj j II 3 al U II JJ.C. CjJLaJLJ (j-^-ja^ ijjejJI ?r'j-*l 4^Uaj t-LjjJIj il^^JI 
dj^LJjtjJI UJJlJJ isl^^JI ic:j.jjj (2>c: S^Lill iflUaJI jjfc dllJLi \j . ^ ^ 1 1 "a 
IJlj* (_j_L«_jj itl^^il 4£.j_u i_iJiSLo i«_o i_ijj/Luj tfjui jl Jiio (ji ^^^ 3jj U'll 
' ^'^ I '^"" 3j>ij1_l1I 3al Ull 4j^ (jLs «il^4JI 3^j.jj/ .-.^^ I ,'^\ I jl <li| 5ial 1 nj t 
3 al U II ^W '^'-^ ~, ,.'a I ^.^'11 ^1 <-, ,>.A^. il I jl Lalj iCjlj_a (_yjL<u jl Jl2xj 
<iJiutiII Cjl^^jiUJu^jJUJI ' _ •« '-^11 (j-« "iJLa (<si»j LaSj i<ijia^3l ' j~ 1 j a (j-<u (_5JI 
cL^j I ri tl oJl^ ^ U , ,.j II ^ 1 ^ -^ ^1 (j^ iJ:jjJL>JI L'LiS.<u '-0-':^ s'^^JI 3^j_t^ 

/Q_j_fljLj ^j_uj1 «Ll4_aI (j-« J^I^"II (j^s-^-i 21 «Lj) ^*-«j - ^ ^ I" ^ I, I ^j i^AII ^j^L>. 

3_i_<i£lj j J i "1 II (_, I r SjJl2JI L'L:;e-'L<u V cdJi (jl VI sl^^JI 5^j 1 nl ^1-^ • "jH 
i5-g:l III II jIj^ (_, Ir 3_Ljl^4!l ^lUaJI uljUa^e^ ,j^ LiJijJjj (jSUIl 4^UaJI 

» . ^ -^ " 7-Lj^I 4^j.ja_i L^IsLjjjV L4JL3 jjajJI r"'j-*' 4^j.j>J 3 J I iiilLi Loij 

4^LLiJI AjjcS t_il I ii->- ' _ •« 1^11 (j^ ij*^?:^ '-*-^ ^J-^*^' iJj-^^ 4-ulj; mh!I ^ «j .Ull 
3jjIjj>JI 3alUII j2^ i±jjJl:>JI (_y3j i3_Lula ^rf-i-^j ^^'^^* ct^Jt'j-*^' (jt^ Sj^jlll 

5jlj.j>JI cjL^jj 3jt>^ (1>^ jL^I^I (_y3 cjjLaHJ LiJLa cjLLijj>J,Ij jUtJI (_y3 
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JLuoj 4_JLjv ^j-« ^ 'j^ ' '■ ^^^1 iJjLjk Cjl^j-LJtliJl A-i-i5j ^1 ^*-«J t»r f t rill ^^ I J '^ 

Uj! 3.Sjiv (_yi-ij V liilj (jl VI ijjji-'i/l SIjJljJI jjL-aJ,l (_y^ iJ>»-5 oIjJlJ^ 

(_^1:lILij 'j^>JI 4^1^ i-m.m! SJjJlJI jjL-all (_y^ 4lLLaJI Sjui (jl -3 
ijiil J Sj-^^'^l (j-« jujljlJI Jl »"i I III ' • I ^-^ " J J 'I .^11 objt aIjlj-" I III (jLa 
5rtK"i!l pLfljjl i_jLl^I jo-I jji Ijukjjl j^l_^lj iSj_u£LII aU&j-VIjcijU-I mil 

(Jjl^JlJI Jl^-I ijj^^l (j-oAJ (_y3 J'C Mij La JJkJ SijJijJI 4^LLaJI Sjjj-vV 4^jVI 

.«j^_tuJI Ltjl Mi'itl aLoI 

3_L4^ (_jlr i (jl (_yJI LJj_Jul 3j I ii«i Mill 4^LLaJI pjj^jjij ,_>^L>JI J '^■^11 (_y3 
(jlaj^U tijLiJI i-a^LiJI ttUiii (_yi£: SjLvj j^Jk: |_5Jj.4J<JI (_j-La^LaJI pUJ^^U 
(j^ (5) ^j J< Mill (_y^ W^i-kVj I L;J>2j jjjJil jOil (_^ Jalji^ij^i j35 jlu 

j^^j_2^V| «_lj_ll ^pll (_,lr I'^al , ,.tl ^ I no Mill pit Ml VI 3_L<i^ (jl J '^■-'11 (j-oAj 

Jl Ml 30 fjlaj-C Ja^ lt^ lSJ^' i_a^L»JI TcJajj) (_,lr Jl».|^I a^jJI J^li- 
12 (_jJI^;v (_yj| ^Lb Ji3'"i i_p'jl (j^ ^'jl_>LiS 6 (j^J La 7-jl^pJ sIjILjiVI Jai- 
(_^jLiLll i_a^LiJI j_uGJ <ijajjj (j^ i^-ujj (_y3 (_j.ijj.caJI <_j^L2jVI Cj^j Jalji^Lp 
(J.O J^l (__)l3jVI Ttlajji (_5i^ '1>-I Mill SjLa-j j>LiJjj La (jLs (j no Mill <ijLjj/i (_5i^ 

(_a^vLiJI TcJajj (_^ pbLjiVI 3.*j^ (J.O /JS-TO (_yJI^^ -t-^ ,,.j",ll ^ j-Luj tii! J 
^ j-i>il >iil (jr^ j^^jJI Jl>l3 lLlsLuJI pLjLji/VI (jla jji-T (_yjj(jijj i|_5jLiJI 

j^ljl (_y.3 (_gj"i Mill t—l^LSjVI Cj^j Jalji^Lp 4 (j^ La 7-jljJu ^ij.a CjJjSJI 
.^jjjj jjvljl (_j.3 (_jjijj-^l (_!^L2jVI Cj^j Jalji^Lp 8 (_yJI^;*- (_yJI j j o i nj.a 
3 al U tl J^ ^_^ Jj.^^tl (jl£LaVLi (j.ujj sLiLa AjLflj La (_yJI ^.sLjiVLij 
Lj>L>JL3 i2 I »"i mi U SJ-^jvVI ai\-a£ ^A^ •■^-^^ ^^ o' ^1 f-L«.^VI ,j.o 

<h[L, (_yJI (_,inOMi!l pLLjiVI 4^LkJ jJl/LdI Jj>=t^l (j7^ aU»"linU 3j mo Mill 

3jjIj.:>JI 3jino Mill CjIjljjj>J,I LoIj i'/ 12- 10 (j^ 'J'ip 5« LflSLi JjiJU V 3jjLij.^ 

,j.a '/.40 ,j.c jLjp V I.4JSLI SjjiLall Sjlj^l 3.»-jj (_yl^ JuCUj L^JsLfl^ (jLa 
3_jjlj.^l 3_3LIaJI Jjj^ l£>^ '-* '^li l3''j-i7- 1; (_j-Lu.o.L~aJI ^-UmiVI IflLL 
. Ijj!;^di!j (jr: ^^■^^" AjjL^iJI SsLiSDI (jLa ^Lij.^ jl jj^jj (_yJI S^jjiIiSHI 

3.SLLiJI e'j-i, (jl (a-C.j jl j_i^^pJI SJjJljjj I", irnl Liiajl S-ul^^II 3alUtlj 
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j_i^j3 3->-jJ (_,lr ^jj i^jJI j^'^l 3^li<SLII Jjfi ' ^j'-'-^ sl^^JI o'-^ (siiJ Lft^j 

j_La^ (_yILll 3_Ljlj^l 3 ".J ^1 UtI'a iL^Lajs-i j-i^^ jl L&JJl^ *-^^ ' .'^ ^'^"'J 
(j-o^^iiSl /^"^ "^ '/'^O (JjL«3 S^LflSLj (J.<jjuj (LlJj^ jLlai 6) Laji^ 20 L^IL>.jj_a 
tfJL^j i«LcLcuJI (_y3 ij'^' '^ *'j-^' 4_Cj_<j/ tJiJ-S~J L<^'c-L>- Jalji^LiS ' ^'^ ' 

JLloI 10 f_^\^s>- j-ILjj Cjj^SLII (_y3 ^I^^JI 3^j-<ji JjtJi-a (ji (_yJI J J I'll I 3 J I II m 

TtlajjiJI j>Llo (j^j 5jlj.:>JI CjL>-jJ (_y3 (JJ"-^' 3-* J ' '^^ ^ l^jk a1 jLa-'ii iil (_j^ 
5juaiijtlll SjiLiSLII (_,lr (j it's < ij (_JJlII j^'i/l 5j_ji^ ^-^J-^ 20-10 (j^j La jJjLill 

.y.2-2 ^jjjLu V ^Ij 1^ 4.U.CllcU 4^LUJI 3^tA;V 

j_xVI 3_LjJljJI ^ILkJI J^\ ina (_y^ 4^1iaJI ,j^ 3ril"i-^ JlSL<il >ajli -4 

i3_Ljj_iJI 3 al U tl jj_o J< i^ii JSJ 3^>Lo Lo-^JjJSj JUjl1<j,I - ■ > '^"j i^gjdl 
3 » n,'^ SJijiHI 3 J iiMUL-LLaj^^'sll uIjU-jII 43LL (_yji 3jiiioi':ill ^aUaJla 

4^LLaJI Lol iSjljj>Jlj ^jjiaJI 1410 (Jl's i"ii SJljlj (_>Ioj3l u^i^ J 1 ""^"hj (J h I'ltl 
3 J I iiilLij i^jSLuISLlo 4^ Us L*!! jj f_^j iLu±aJ ^I^^JI ^js>- 4^ Lis ^^'"' ^Jjl_J4ll 
^LiitjV ijtLjjJ (j^ SjjIj^ ^^LL L^Jla .-.lU^i^tlj jL=tJI ^^ 3aiun 
J <i <"i 1 11" V 3 al UtI a'jJti (jLs /"»! Uj^t Ij jUtjJI oLlo (_y3 Sjlj.j>JI CjLvjJ 

(j^ 3jj3^l iaIiaJI L^jl Jlj>o 4jjjri->-'!^l ^aUaJI j^\ (^a (_yJI Ijjjaj lilj 

j2j^ 31 1 111 III (_y^ J^i-jJI jaj (j-aj ijjlj.^ 4^Ll3 (_yJI 1 j Ijj --" jjfc 3al U1I ^jjufc 
r-LlJl ' • I ^"j Mi^S i(_yjL4i!l 3al UtI JSLJu (_,lr J j . ^ ^ 1 1 JjjjejJI Cjljlor 
(_yJI 3_j1j_jJI (_y^ I j Ijj ^" 5jj^>_»l3 4jj^^3.^I 3 al UtI J \l .^^ jj-« ^Lij-^SLJI 

(_y^ Lol i3_ljLj_4^ S^LLs (_^I (_yJLlILij ^j^ isLU (_yJI /<u ijjlj^ ^sLU 
3U,,.lj. SjJiLus 4jjLij^'\II 4aliaJl r-llJl tjlSLoVL tjla SJjoJI ^aUaJI jjL-a^ 
LiSLuI^Llo ji (_gjljj>JI (Jj^j*li!l ■"'1^1-1'' 3t^ , ,.lj I LjjIj.^ ji 3 J I no Mill Lj^LiJI 
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SLjjJI 4lUaJI J^[Ju2Ja i^ ^sUaJI JlSLil JJl»j (jLa aJlSj La (_yJI 3^L^[j 
(_y^ (jLujVI L^^LbeJ (_ylll 3ril"-^l 4HiaJI Jl£Lil ^ .-.I.IU'tl 4^ijlj jt_uj 
<il».L». (j-o j-u^ *J-^?t' "'^J^-' I j "■'^ 1 ' 3_l I no niW 3al UtI'a ,^^»l j'tl Jl ot'n nVI 
1 j '^ 1_' SjjI^^JI Sal Ullj i(jUtJ i3i£JiJ iS-Li-Lji j>Llo) 3jjIj.j>JI 4£LLaJI (2>o 
(JLiLLa-cLLis loLJil CjLJE_Lia_o) 4_pj.j>JI 3^LLaJI ^j-o 4jLALaILo jj-* *j^ '^^^'-* 

x_a (j-Hj 3_Ljj_iJI S^LLJI j^\ (na (_y^ ^sLLJI Jl£L<il jjlju (jI jll^lj 
3_oL5=_jl 3iiij cj^^I Liili (_ji (J5-4JJ 4^LLiJI (2h« (jl I ri'iVI cjLvLlIjvI jjl«3 

3alUtt Jj3j>o CjLkLla (_y^ J^i-jJI JjUS ijjL^I aJJti J^'LilL.jjl t_xJL>. (_y^ 

3 J I ri "t jl jLjil (_yJI l^J^ (JT-^' CjLlUjJI ijja 31 iriliil J^ J^' l_^l lj^>-^ (j"* 

3^liaJ| j^l i^a (jLs 3jjj.fl^'i/l jljll ^ (_yXjLj'i/l 3HJaJI (jj_)-ie^ ,j^ 3jJLc. 

r"LLil (jLSLol 7c_uj 4 J I no I'ltl u^LiJLfl iS_^jiLj^ 3 ij I u 1 1 3^LLaJ| r-LlJl 7i_uj 
Lo-Lu 3jjIj.jv 3^Ll3 5tljj 4j I no I'ltl til iJLA^sJ, I J SjjiLj^ <ijj Lij.^£L! I 3^LLaJI 

3-LLu.o.LaJI ^aliaJlj 3Jjjll!I jjLuoII u^t i (_y^ 311iaJI jj^>i ■ ^"'-^ tjl -5 
,,<tM j- ,,.VI JoLsj, j^yj jjjjJI ^ 3 ,j I U 1 1 ^sLkJI 3^li;^ »^ jiij ol JdLi 

CjIsIj^VI Cj_«jjI La lil (JjiaSl j's i"i t JJ I .i"j 3^^L»JI jjJUk <:Lx.t^ Tcjiajjj 
l^JUj-LjJI Jji^l j-Lu >lla CJJJ^I u^ i3HiaJI ijJ^l^Ijj,! JjlS"t 3lLflSLII 

jJUil i^j_^l£>Li^ ISO JjUj La o^l^JI JjLUJI oI J <ijIjLlJI ^ ^.^"'^Vl 

(jl^LoVWo^^'-^' Jiii^vCjUlj^l pLij|(JIi(_^j i3^LuJI (_^ Jcvl^l «_iji,l 

3_<u^ jj! VI .3^LJI ^ j_ijJ,l^p^ i^^j^Jl^^LiS 100 JjLtj La ^1 41123 
cdJ jjj 3_jLLjJI TTjLi- Sjlj.j>JI 3^jj i_a^Lli.l «_o j-j-»j3 (_gjj^jjJI J-o-sJI 

jJjS 75 (_gjl I nj Jl^vIjJI i»J-jJl (J^Lx (_^JiJ_>_ujl (Jji:>JI (Jj-«-a (jl (jlaj'ii'n n 

3-LLu.o.LaJI ^aUaJI Jjj^ S^Li^ (jl Lulsp^l lilj i|_5j^l^^liS 1800 tijl-t^ 

«lji (J^IjlaJ 4j I no Mill CjL«j1J>J,1 5«Lfli I _ . J I n_l '/.25 (_gjLcuJ (_gjj^jj (JjlS (_jJI 
aJl2j La ^^^"^"'l * <j 1 U 1 1 ^ t ,1 t"ill pi ^ Ml Jtl (jL^ ^^ 1^1 .^" rtVl jLjj_iIiJl jl j^ 

^1 Ujl^ jJj . Jl^I^I i^x^Jl ^ jjjll jlll ^ i^j>Il^ ^ 7200 JjLjj 
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(> jj>ll >m ^ i^j^l^^ 7000 ^^\^ ^1 Jo^ ^^Jl ^> ^^^..:.^i^\ 

OJLLA ojiLj (j^^ »l"i Mill J '^"a (_yi 3jLuiil (_yJI UjJiJ jj (_yl:ti^ i^sLLaJI 
(jf LLlLlS (_fljj-^l J'^'a^a 4la (j3l(_yjjLX-iJI pUJiVI (jj£ljj S^jiLI 3^L>. 

dlLj-jJ ij\c ijintj Mill pit Ml VI X-UUSO ' • 1 1-^""' S^JGJI (ji jLH^VI (j-^JU JLi-G 

4j I ii<i Mill <Jl!L».4:>JLI 5*LiS (j-« ^J^ L'-^ '^^ihp-^ 3 ij I U 1 1 tiJJj ^jji jj^l 5j|jj>. 
' ■ I l^"j V (^gjdl jjsVI (jyldl iji>"l J Sjlj^l j-iia (_yi»j iiajilll (jl (_^l S^Lial 

4jMi<i Mill i^LLaJI (JjjjaHJ 4_uLgjJI SdLsSLII (j-« ij^'^ "iLijjjij (JjLjij (Jl <h~imiI 

.(^L^l JUCl^>U aiiLU ^1 

5jj)j_AiaJU ^'-^j ■^"' ' '■ (_7^1 «UJ JLul 4^LLiJl j^LuiiA ^^ tl ,^^ /c_Al (_^_A iJjuk 
CjI jlU'ia 4^ ^ L^ljLicIx^lj L^JMil^V S^>UI Lo-^^J^SiJI JLuLL^I 
Li^jJj-LSLjJ I ^-.'il .^-^ ^^« ' ^1 i_^ Laj^ jj 1-^"' • "J .4^LLaJI (j-« J Mijll 

.^jjlUll 

dijjuji J '1 '^11 4j '"'_;I-^^ Lx-^ ^'-^J' (^l-<i^'-<^l-:> '^j^mt miII ^LL^I '"'j'-^^ 
5_aLie_ii5 I.J Ml tj 3 A I " -^ 1 1 ^L«J| «L>.ji (_y3 Lfcjijj t , y m t liiljj (J'jji.'i/I 
(_^Gj i L^l <h"m III JK Mil JJju I _.j I II Ij (__>l3j^U 1^1 1 11^ ct^' 3al Ull CjLlx^ 
^ tx^ ilLUJI (2ys jJLuail I jUk (jl lill j 4liliJI SjJjil (^ ^jjI^^JI isliaJI 
(jl (_yJI SiLisI (_yJL>JI (j>^' (J^'j'j (j-*^'-^' U>^' J^'j' Cr^ >:hf^ aLxIaLi 
3 J Ml i ILj Lalj ijoJljtJI (Jjj (j-* JjJjlII ,_^j1jji^ (_,lr j^jJJ ^jjI^^JI 3al Ull 

42LLj .-.lU^i^tlj jLaiJI (_y^ 4jjIj^I ^ILLaJl^ ii>>-"^' ^'^^ jjL<-a^ 

j_^ SJjjiHl (jJsLUI J^ I-. MM I il (_y(ji3J^ f '-^ '^'■^ 1-^1-3 J>?J'j jJ^' 

(jjjjLj-aJ,l (J^ <"m iiV «L<iJ^Lo Sj^jtJI (^laLcil (_p i"i I imIj i3j^jtj(_ji3'-'^ (oJLjlII 
(Jjj^L>J,l (j^ Jij^^l ?-ljj-"ii III (_,lr 3U^\I 1 1 Cjli j _■ U "j J < 'i 1 1 (^^^1 I nil 
VI >ajlj V (Jjj-aUm aJJt ic:ljj o^ ^^ '^b'-'4-*>i>^W ^r!-^' ^ri^bj-" 
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(_ylll d_L»-^ jjSil! I ui^LusJ^l (jLa til! j i_^^^ i/<sJL«JI (j-« i^J~x-a ^^IsLLo (_y3 
(j-o L&j-L^ ijja ^^1 ^jjI^^JI 3al Ullj 3_i , no I'litl 3al UtI . Jajj^ I j->-j ' ' ■ ■■ 

/ajSLj>JI Sj^SJjJlJI jjL-aJ,l JMJLlmV ^jlUU cTjIJijIIj SJ^^VI (jl -I 
(«j:aj>JI 5j.;UJ L^jSLIj i J.'- j" (1)^^-'-' '— ^P" ?-^'_^' J^J-' ' ' ^ U""j CjLa-l I rillj 

3jUJ^ ■ ' j*j''^"'^ aL>JI jljJll ijiJi Sj_uS CjLlO l_ALaIu L^Lb 4.>-l I riU MjLx^Ij 

CjL«_o^>JII S«Li^ *-^^ (_jlr (J-<»-«JI ' • t ^■^""' S-ujuuiiiJI 3al Ull ^^^ a \I ^" , ,.VI 
jj_ij 3 al U 1 1 3^L>J| jLjJijI «_oj ' I j " " Sj-u^ jljLci Jl Qt" I iilj 3j I no I'iill 
4 J f l"l r-LL>iJ (Jliil (JjJ I n (_5i^J .CjL«.oj>J,I (j-« 'Ji)-^' (Jl o<" ml (_jJI £L>-L>JI 
(_^l 5 J 1,1 Mill 4lLkJI j^loitl^Li 4jjLij^I 4^IJaJI ^ tluJJ^I v:uLtiLlo 
(_^1 ' ' -^ ' >* 1 I jlj i l-*-i>-« l^p-aj hS (j^^ t II o"v (2>^ (J-^ ^ ^ l_t-<u>J. I JJ-* "^^ Lj-u^ 
»l Mi'tl ^ 3_jJ_«_«JI CjljUk:>Uj 2LS^Ijil CjLii-iil 4jjIUU ^jvLuil dili 

iSjljjlc <jiiIj_o I ^ ^ I .:^"". , ,. 3 J K tl 3 U ^ 1 1 3j».|_utA jjLa 3 U ^ 1 1 tiJJj Ji^ 
CjjjSUI (_y3 SIaLlII 4jjIjj.^£L1I <"ilU^t I | ^ U mi" (_ylll 5.a-l i nU j_o 3JjL2J,Ljj 
. ,IU""j Sjjjx. cjIj^ L<i:a.»- j-i^l 3_i I MO Mill 5Jai»JLI jjLa j-L^L>JI c^^^l (_y3 

3 a I U It d J I iiilu Lalj t4-L!L>iJI CjLLaj>J,l ^ J I U"" Lx^ J-i^~ ^"-^J' ^l->-l-<-''-A 
jJa^ *-iLjj ' • I t-^~j ijjI^^JI 3al UtI al JlJ-"ii III f_j\c L^jji^ *-^^ O^ ^^'_>4^' 
/OJajv JlJJi:>o (_y3 IjJJ i_xJ(Jj 3jli^ iIjIjLH^I ijJLuk q] VI , 3 '. j ^ I U 1 1 JjJcX. 
J i<i_ijlj.^l (j-Lj*-lj_LaJI jl JLcl SjLjj 5jJ^>-ci5 ^j^jJu i_^JJI j-asi SJ^^vLLaJI 
1 ,»,j U a » I I J (_yjJI SJjjvLLaJI (<i:a.>- (j^-i LJjL^ Ijj L<M^ t'^?^'^' 3j "°' J 3 _' 
10 t_^jl I II "t «lj_<k d_Cj_<ji (_5i^ Jalji^LiS ' '"^' (_jJI^;v /V'-'-'J J"-*' 6 Lt^'-^^*" 

(_yjl_ij_^.SLII jj^jJlLa iSjill Cjli dJ (_yjLij.^ jjjj^ jojajaj 4x.LjJI i_^ iJt!-* 

aI JLJ-" I III 3.oJiaJI (_y^ (_yjj<L^i j^i 3 li 1" -^ I L^ilSUiiLj 3al UtI ^^^j^^^ ^jl -2 

^1 U-".VI xjLLaj Jj-«IJ V SJjJlJI 4IU2JI jjL-a^ iSJjJlJI 4^LLJI jjL-a^ 

l_j 1 ,1 ti ,~,i]\ c.1. .°:.yi'a ,7.jr,<,-Aj\.-^'^.,\^j, Liij^jjjjIijlIjSLaLLill Jjjjj^ 
dl^^l 3x.j.jj/j j^\ (_5-Il (»jJ (j-*J Ji:>-I^l (^^jJI sLcjI 43jLji j-j-»j3 U^j Lo£ 
(j^j 4^^L«JI (jl dilj f_j\c (_j^pjj ii_JLiLll (_y^ (_yjlj Mir J ^U^l (JSLjiuj j-iJuj 
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i<L4J^La Ll>.jJj is" . . I U""j cLi^LiJI L^^S i"ia (^jJJ-iejJI '^ K i"i a ^jlisjJu 
Cjuljj>- J »"l I n't ^ilLo i-IJJJ 4j^Jl1! 4jjIj.jv 4^113 (jj^ . < J I U 1 1 Q^£Lj (j'^^"^ 

«Luuj_uiII (j^Li-iiiJI I _' y Ml S^^^uS Cjulj-iJI («-5t3- (j_5^ 3jL«JI (_y3j i L^jj. 

«La (jlj^ (_y^ 3Jj|jj>J,l 4jjIjj>JI 3al Ulla i5j|jj>J| CjLvjJ jj^ JJl*^ J'^?-* 

Lolj iSjjlo Sjvjj 80-95 ij\j Sjlj^l oU-jj J^=-" CT^ ^1 J-<»Jtj-^ "^ j^ 

. Jj^jIII CjLlUjlI j^j3 3-<u^ CjI j i~. i.ij! I4JL3 dil j (jjj La 
5 U ■■■Ij- I jj'a 5alUtl (jjJJ ijjLuSLII T-^^-a^l ^^«; (_yi^ t_!jLjtlII «l>>-l 
(JlilJjSUI ajjt Jjelu t>l:»-J 3j I Mj'tjJI sGLJjSLo (_yJI 4ijIj>o (_yJI 7til,l (_yJI 5jljj>JI 

aLHJ,! (_yi I j" _. .,."<l ^^1 SjjIj^I ialiaJI j^LULi (»>2j I4JL3 ij>i-l Sj^s 
^MaVl ^ SjjIj^I 31LUJI (j>^ 4^lj3 ^1 uu^lSLill ^j^l (jl "^1 ' J/VI 
«j^ (jIjl^s (_yJI i^J>j L^jLJjSLa jU-olj l^ll->o 3_iUr jl^^ o' c?^ u-*^ 

x_oj n_Jj^i 5j_o jL>oVI (j.^ Cj-'^ . '-*>^?^J ^J'-*t!^' Aju^Lu^i^ L^j-a 
IjJai. L^lJjSLa jl (_jjfc J'C nn V (_ylll 7-^Lo'i/l Jl <n" I 111 (_^j_jj_L^I (j-<i3 lillj 
«Lx-£a_L>-j tl)J^ tl)' ' ''^ *' J ' ^ -^ * J tCj^rnl 1 j > < ^ ^ L)3^ J' 4j^ i ii ill 5Li:>Jl ^_^J^ 

. «Lj£l£ vJiiLuiSLi SjijiLoj (j-*^l 
JUjlLjjI jjs'i/l ' .n^'j 5^^jj£lll irjljjiiJl ol J SJjJlJI iaUaJl 3 i'^"-? (_y^j 

i^LLaJl QJ-^ , I J I U 1 1 j^lS 1 jl clj^LjcJj LSjLj/ LiU^i ct-^' JtI^ OJ^ l.P'-ij/j 
-:(JL>Jll IjUfc (_y3 4£LLaJl (jjji- 3.xiaJi ("ukl (j-oj 'lSj'j-^' ^ 3 ^"^ '''' J J * .' 
«_i2Jj^ o'j^ LJ-'l "^l Tc-iia (^ 3^L>J1 (2>^ .SjijljJl 4£LLaJl (Jl <n~ii 111 -I 
^sLLaJl r-LlJlj CjLLujjIII Jj^miI (_^ aJJt 3_loKJ1 ^sLkJl Aljiitit^l 5jLc:lj 

'-^^ '-^"^ ^_^j_Lu 5j_tjS d) u i3-^>- ^jj-^ *=Lj-I Lc Jo^jt-Us lIjj^o * I j-^J I ' ^* '^ -*— 1 
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Fly Wheel SJjIjII ^"^j-5 (jr^ ^j^ a^U^ jSLij SjjIjJI 4IU2JI q}^ -J 

Jlflt'r.iVI JLj^ |_^ L^jJI IJjJlI (_ylll ialiaJI (jjji. 3.<jiaj! (jiaAJ (jl j2l^l (_y3 

5 J \l ,^~aVlj 4jLijl!I LiljJL^. 3jj,IjJj i_jjLtlII 
5j_^_^*-t jj_* ^*— '-"'J pi-La_3 * ^ ' ' ^ "' ' » <jj 1 u 1 1 ^^yj>.^ jjSlLl 1 t^^"i t fill ^jl -3 

JjLLLo (_y^ «_SljJI (_y^ J-A L^l JjLOJ 3_ul^4Jlj 3j I no I'^lll 3^1 Ull iJIjIJlJLAJ 

d ^ I ', , ^ a 1 1 Jii«^ Vj I « ■-'"j " (j-^ |_gj"i I iiU I jLjk (jf till j j<sJL«JI (Jj^ -1 '■-" " 
iSjjJalLo Jl>- Lta-^jjSi Vj 5Jl2jla 5j.^j»-I (_jJI r-QjEj 2 4j i no ."ill CjL«jij>J,I 
,_J^:Luiil liili l<j<jM^"t -.n^'j V (_^l AjjI^I (j;^l>laJI x^ j^Vl liila^j 

p^^Hjvl ^j_« OJ' f^-*^ o^J-^^ tJ' "^^-^^tL) cjI^jLAjLI (j-«j ij«_^^^l ^_^.>.^j_tSJIJl 

(_^l^;>. (Jj^ dJJii J "^^ JiSj (jLlII 7C-C^ (_y3 Ltjlo^" I nlj 3_ul^4!l 3".j^l Ull 
3 '^ I •. . ^ I jj J -a- I II II j_j_u3m j_^ CJj^JJ Jl^ SjjLill Llxjl^ I jlj ij^Lc (_yill 

,j_c^L>J| Cj^^I j^ L^jLlC. jj-jJ La Lis- J^JJ ^^-^ 3_ul^4JI (j->^». I jiaJ I 

tf jufc (j? liLI J 3_LjjLill 3'alUtl J \l .^ ^ ^IjlJ-"ii iiIj 3j^L>JI I j" j ^ -^ < » j i ■ -^" ■ 

(_jj| L&jjJLj r'LL>o Sj—iilS CjIJlJ(_oj 5j_^^l (_jJI r-Qjo Ujij I ^s j \1 ,^11 
jjLi.a^ aI Jiitlijil Sj.^;*-! ^IjjI/ (jl jjfc till j (j^ jiui'^lj 1 L^|j_iJ SJjLLs (Jljjal 

3JjjLLllj.il i^tla iL^ili ^aliaJI ajjt .jIj-lL^I j^I^I (_y^(_yi«j 3JjjllII ^sLLaJI 

<^J-4.J>Jll -^11 '^ I L^^ <"ll III J-^ (<U La J-uSjl (_,-LU V 4j<Jjt-> I'll jU« >|N 

(jj^SLj La JlJ(_iI 3ijjLjJI 3 al UtI'a iL^lj 3.C. j-ojsj, I 3JaLji^j 3jjj>i,l 3jj Mijll 

(J ii'C » II u^i^ ijj /7jL>JI (_yJI J ' ' ^" 4<l I II -^ _■ ' ^" (jl (J.C jjioLsJI Lillaj (_y3 

V (j^o (_yk: t^>u (_ylll j-LuJI (_yjfc L^J^liljjiV 3 .jIUll Sj(j-v'!^l (jla liil j ,j.o 
VjJ j-pju (_yjJI <ijiiiii!l (JjjJI (jLs cdJi (_^^^ 1 Lt.aljj"i III SjJjjIo I j -^" '_■ 
CjjjjtC I jl 3alUlt a^j^lujja Jj.i (_yj| Jjii'n nU (_j^ J^jitjj JiS 3al Ull ajjjus^ 



98^ 



ftljVlll J^llOoJI jjojlia? 

1 j~ i_;a JjLali (_yl!l t^jji.'i^l ^jlaoLlII CjLlLui^ JSj *I^Ij ,j.ujtiJI liilji^ 



jjLi LLl-Sjij I L^A-o (J^L«Ili! (JjLjijJIj Jj I rill (Jjiial (j-^ '-'^'^ ''-2j>i=> (j 'i o l"n 

^^^ d J I , ^" , ,. ^ i~»lj jj U" j^l (_gjj_i_iji "tjjjujl jjLi-iliu aLu-aVI (—ajiiSj 

,1 ^jtl<"ll ^-^-^j! ■ L^>UIjj,1 SsLi^ SjLj (_yJI i_a JL^ 3JjjlJ1 4^1iaJl L>.^jJSj 

^J-x-a J jj 1^ "' ji (j-<_«_o pljJL>-l (j-^ i±*jJlj>JI 4_L».jJ,1 jsjijk (_y3 Ll'cSL«i-i Vj 

(jl ' ^jtK'tl ^ -. -^ J 1 1 J '.'>»'_' V 4^LLai! LujLA 3JjjlJ1 j^L-aJ,! (j-« j»'»-ji n 

(j-da-LJIj *Lxi«Jl JLx^l JjJta. f_j\r \j>-^j]^ja (j-ujj t_gjja- i nil (J:>JI cdJi JlLo 
tixjaLjJl Jij^-v t-jLc (_yi«J V 1 JLjfc (j! VI iSJjJlJI 4^LLaJLi 3 I ro" -^ 1 i^jL^aJlj 

jljJlaJI tjl (Jj 31jjlJ1 ij^\ 'r-ill x_o J^Ulll S^U^ «^j (_yJI S^jL^ll jjjl-^"*'j 

j_j^JajJlj tixje-jJl 'J j -^ (jLi (Jjill LuSLfljj iSjijjll 5j.^^3l SsLii^ ^Jj 

jL^! (_^l 3_Ljj_iJI J 'I '^ tl S^LLs Jjjjelb ij2j 3IjjllI1 iaLLJl 3.<UiJl (_y^ 
flj_4. j_«^ J>U^ ^j ;j_i_Li! ^L^ill JU-Clcu^U a^Mil aiLkll JlSLJ;,! 

(_yi^ (_jJj<LjiI (J\ i"i I j^j~~ I 'I "iijjILtuJi, 1 '"'Ijjjl-^'ll (jl u^Jl2j (_y3j iSjJLa^ 
i_ajL^l 1 Jlj* jj^-- ' j:5e-i n< I iij 1 1 j" ■^ 1^ (Jj12jj 'LsoLJl 4^LLaJI sLuii S-iLjj 
: 4_LLj.2lLtuJi, 1 ■"'Ijjjl-^'ll CjVLa^ 3jMj JJJi^><-i L'l'c^^-i 
J i3_LjJljJ1 3 al Ull 3_4JaJl (_y^ LJLjv 3±<uiluiil 53.43. 'i^l S^Lfl^ «^j -1 

(j-a A \l .;", ,.VI ^If 31 <n"i I iiU Sj^-v'^l Sjji^ *-^^ (_,lr (JL>J,1 I juk J 0" nn 

4j I no i~ill u^L>Jl (2>^ '-^'■'^^^ (.3-^ "•' ' ''■-'"' La (a:5=j>- (Jji2jj S^jHil 3^LLaJI 

3 wl;^:ll L^icLfl^ iiu Ulu '/.1 2 -10 i^JljiIj V 3JUJI L^JsLi^tjl Lblj >\!lo 
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ef.\Ji£ 4_i£:LiaJ, (>ivLJI i»Lo| U-jlio JUJ,! JljL^ dlljijj '/.25 (_yJI^^ 

(jl£Lol (_jJI jj i"it (ji L'l'c5L«u (JL>J,I Ijui (_y^ 4ij»l:>J,l ■"'Ijjjl-^'ll (j-OJ^ lj-"J 
I j • " ■^ ■ 5j_^^3l TtLj-iI ijij-^ J JJ '■^" (^'j "ij-aji-jJI jIjJLI ^^« ■ (Jl o<" ml 

Lj>L>JI S^LLi-3 I j" I J ■*:■ (_yjJI djljjjalll JL^I I J-a (_y^ «jjM' SJla^l 

iJi^jjtLa ^JS til t iLLxI^m tjlll^ f t nil jJ^L>- ^^ A"». tl 1_Ajjlj_u ^1 CLUL>- g|j t n r"it1 

isjl^ll djljcj^l (a£.j4jSljj^^l JLsUaJI Sjljj Ijj'n i>ij (_ylll i-Sl Jutli/I ij^ ^J 
(_y^ Jo-I^l Jal^ J^J-i ' ^•^"' (_yJI Jj.aU ^_LLu^LaJI Lj>UJI 4.aK JjUl (_yJI 

. Jl^I^I Jal^ jVjj 10 -8 (jr^ ^j'>^ i^JJ' CT^l^' jju^\ Jjj 1985 |»Lc 

djajLai 4LjuII d^LLaJI 3.<Jij| (_y3 5-Io.Clhi.U Sj^j-v'^l ^^'il .^-^ (j^ i n-»o -3 
t-Ljjj jLLa_oij 5jlj.j>- <ij»-jjj (_, I n Ml pi < Mil (j_« ^ .I*.;. '^^^ jjil^IaJI jul 
i—ajjia Ll^r-o (J <"i I II SJjJljJI 4^LLaJI d-oJajLa . d_ul_^j '^t^J ' '"--'Ij^'j /T.^^^ 

aI jca-'ii iiVI ' • 1 1-^" J (_jJLl!Lij . Lij.x^j Sj.^jvsl 5* LflS (_yi^ jjjj <ijjjiL^ g)j<jjt-^ 

l_j \c SjjLflJI ^J J -^^?l Z^l *JJ!>^ ^'^l j.il i^oU 'j; 'I ,^"aVlj JUntI 
.3_lSL«-a SJla J^la'i/ ijJL»JI I j"-- 1 X . JaLaia-VI ^Irj j_ifcljJaJI e'jJt Jji:><j 

(jl (Jj 3 Ijii" I II a (Jlilj^iaj J^ Ml". II (_ylll 5Jlx»-^I CjVL>J,I i". i imI L^Ls i'I mi 
(j-o j_uSLII J j ^^~ ■ ■■ VjS ^ J ii"i I II a J jtA", , ,. 3 ojiill tlj^lj jlSLa'i/l (j^ JtH^' 

3^j_o.5c_o 3_«_oJL=c_o ojufc J< Mriiiij iV^ ' ■ > t^"" (^1 JjIajlII iTj^lSLjiiil 

L^ 3_iLaIL<j/2l aj^j-i^ (J^Il>-LJIj (j-LjuaHiJL I j sil oU!l (_yl^ i—u^Iu <Jl!UjL>o 

.(jLuJVI 3j5jLiKJ 3JjJlJI 
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. 1947 aLc (j^iajjiliij (>-Ll». (_y^ jjj * 

J ir^->- j<u 1 1970 aLc: jIjlJLi (_y^ 3_lSLuKjII 2u^jJi^\ ijK j^ rj-^ * 

. l978(i.Li 

.SjjJjlII CjL^j^ CjJjSUI Ji^JLAJ ^^LLaJI /a i n °i (_y^ liLa-Lj LJLv (J.4JU * 

: L^la 4j I no i"itl 



Jj-^ UT^ l5j'>^' J>«-" SjjJi ^ 'c::-J>^l UT^ , 



^1 ^1 



[juh:^\ * 



. 1979 c::u5SLJI-(_^jjiJI ^.lii-JI 
-5miI! 5^>m (3^LuII /gjQir^l ^ SJjjuIl ^ILUJI j^L.^^ ^^Ijiiti^l * 

. 1980 jiiS 
3 al U tl J _. :;-,.,. ^ * 
2_lL>JI Jjj (_y^ 3 J III Mill 

.(1981 Jj;j| 4^JjJI 
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